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ist—Will save you at least 10 per cent. to 20 per cent. in quantity as 
against any other coke made. This means a minimum saving 
of at least 


2nd—Will give hot, clean iron that skims easily, which tends toward 


$rd— Will m 

4th—“Vinton” gives or loss in fines. It is 
extremely tough and all stays on the forks. 

dth— High fixed carbon--92 to 93 per cent.: h 5 1-2 to 6 1-2 per 
cent. with exceedingly strong, tough structure. Sulphur under 
1 per cent. 

6th—Ideal cell structure, giving | carrying and lasting 
qualities, produced by our improved and modified Bee-Hive 
oven process, keeps and on largest heat 

7th—The cupola will always when “Vinton” is used. 





We will send our representative, at to run tests at your plant on “Vinton 
Ideal” foundry coke--under your regular working conditions--and prove the above claim 


During these tests we will guarantee you against loss through cold iron. 
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A BABY CONVERTER STEEL FOUNDRY 


Construction, equipment and operation of a small Tropenas 


chant 








converter steel casting plant at Newcastle, Delaware. 


HE plant of the 


Tropenas Steel Co., 
New Castle, Del. 
at which the first 
castings were fre- 
cently made, was 
designed and built 
to serve a two- 
fold purpose; first, 
to turn out a gen- 


eral line of mer- 


steel castings, probably with a 
specialty of 


products of 


high tensile 


strength, and, second, to provide fa- 


cilities 


for demonstrating the opera- 
tion of the new 1,000-pound, baby 
converter under actuai working con- 


ditions. The plant is of particular in- 


terest not only for these reasons, 


however, but also because its design 


incorporates the best features devel- 


oped by A. long 


experience in foundry work, both ex- 


Tropenas in his 


perimental and practical, in France 


and Great Britain. 
Layout of the Plant. 
The foundry buildings are located 


at one end of an 8&&-acre tract, with 


1,200 feet of Dela- 
ware river and running back to the 
Delaware division of the Pennsylvania 
The build- 
ings are each 90 x 180 feet, of brick 
and steel 


frontage on the 


railroad. two principal 


construction, with high 


roofs and ample window space to 


provide light and ventilation. 


A spur track runs through a 25-foot 


proper 


lean-to along one side of the foundry 


building, a convenient arrangement 


for receiving and storing raw ma- 


under shelter and close to 


the elevator 


terials 


leading to the charging 
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1—TH: 


3ABY CONVERTER IS SHOWN ON THE LEFT AND THE 2-TON CONVERTER ON THE RIGHT. 


THE CONTROLLING MECHAN- 


ISM AND OPERATOR'S PLATFORM IS BETWEEN THE Two VESSELS 





The buildings are side by side, 
25 feet apart, the plan being to lay 
additional tracks in this space as they 
are needed and 
arrangement as later buildings < 


Power Plant. 
As the operation of the baby 
verter calls for a line of auxiliary ap- 
paratus somewhat different from that 


Fic. 3—GENERAL VIEW OF THE Main MOoLpING FLOooR OF 


TRE FOuNDRY 


Fic. 2—Basy CONVERTER IN CHARGING PosITION 


to note the equipment of the Tro- 
penas plant in detail. Starting with 
the power plant, which is planned 
for future requirements and hence 
is considerably larger than is needed 
at present, there is an _ installation 
of 300-horsepower, Pennsylvania Iron 
Works boilers, a Fleming engine di- 
rect-connected to a 150-kilowatt, 220- 
volt direct-current generator, and an 
Ideal engine driving a 100-kilowatt, 


110-volt generator, together with a 
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75-horsepower air compressor. The 
power plant is located at the end of 
the foundry building nearest the rail- 
road, for convenience in unloading 
fuel. 


Cupolas. 
foundry proper 
cupolas of special type, a two-to: 
Tropenas converter and the 1,000 
pound baby converter, a Rockwel 
crucible oil-heating furnace for melt 
ing the final additions used to reducc 
the oxidation of the metallic bath 
and the necessary blower capacity 
The method of preparing and pour 
the molds does not differ ma 
terially from that prescribed by th 
usual steel foundry practice in this 
country. A noteworthy feature, how 
is that all transfer work, in 
cluding the removal of the molten 
iron from the cupola to the mout! 
of the converters for charging, is by 
A 5-ton cage-controlled Shaw, 
of 40-foot span, is in place. An Otis 
electric elevator leads to the charging 
floor from a door opening out int 
the materials shed. 

The cupolas and converters are lo 
cated in line, the smaller cupola be 
ing nearest to the baby converter 
These cupolas are of 1,500 pound 
and 3 tons capacity. They are built 
from special designs of Mr. Tro 
penas and are the first of their type 
in America, although a few have 
recently been installed abroad, and 
their novel lines are apparent from 
the illustrations. The most original 
feature of the cupola is that its 
construction is such as to form of 


The 


houses. tw 


ing 


ever, 


crane. 


THE FOUNDRY OF THE TROPENAS STEEL CoO. 
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its lower section a kind of crucible 


with sufficient capacity to hold at 

time a full charge of molten 
metal for the converter. By this 
method, the metal enters the con- 


verter at a higher temperature and 
a much better control of the blow is 
possible than when one-half of the 
charge has to be held in a ladle 
to wait for the remaining half. This 
detail is of particular importance in 
the cupola serving the baby conver- 
ter, aS it is necessary to minimize 
the oxidation of the iron while it is 
heated in the cupola. 


Construction of the Cupolas. 
Another distinctive feature of this 
cupola is a small door located at 
the back directly opposite the pour- 
ing spout. When the cupola is light- 
ed, this opening is built up with 
pieces of coke, this allowing the air 
to circulate freely, and as a result 
the first period of lighting is material- 
ly shortened, about 25 minutes being 
the time usually required. The op- 
ening is then patched up with sand 
applied over the coke, and the melt- 
ing proceeds in the usual way. By 
method and carrying 
through the melting operation in as 
short a time as possible, the amount 
f cinder deposited at the bottom of 

cupola is reduced to a minimum, 
and there is also a marked reduction 
in the amount of sulphur taken up 
by the first charge of molten metal. 


following this 


Mixture. 
Owing to the fact that the lining 
the converters is acid, hence no 
sulphur or phosphorus can be 
moved by the blow, it !s necessary 
to melt only an iron running low in 


fe 
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maximum limit 
the former 


these elements, the 
being 0.05 per cent 
and 0.06 per cent for phosphorus. 
The carbon content is usually 3.50 
to 4.50 per cent, and the manganese 
ranges from 0.50 to 2 per cent, these 
limits being set because they minimize 
the wear upon the converter lining 
The percentage of silicon should 
from 1.80 to 3 per cent, ranging high- 
proportion to the amount of 
steel scrap, gates and heads entering 
the charge. Careful observance of 
the sulphur phosphorus limita- 
tions is necessary for the production 


for 


run 


er in 


and 


4—-Basy CONVERTER 





IN PourING PosITION 

of high grade castings. The common 
practice is to utilize practically all of 
the scrap, gates, etc., turned out in 
the operation of the foundry, merely 
regulating the silicon content of the 
iron accordingly. Frequently the 
mixture is in the proportion of two 
tons of pig iron to one ton of steel 
Scrap, and ordinarily for each ton 
of steel produced 130 pounds of ferro- 
manganese, 20 pounds of ferro-silicon 
and a trace of aluminum are required. 
Less silicon is used in the small con- 
verter than under the old process, 


and that regularly used in open-hearth 
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Fic. 5—StTEEL CASTING PLANT OF THE TROPENAS STEEL 
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practice, 1.60 to 2 per cent, is satis- 
factory. 
The 


a capacity of 


converters, with 


follows the 


larger of the 


two tons, 


same general lines as the 26 others of 


Tropenas design now operating in 


this country. It is being remodelled, 


however, and in its new form will em- 
radical changes, 


body a number of 


including the addition of new appli- 


ances for the manipulation of the 


molten iron. 


Baby Converter. 

The 
built 

to be 


1,000-pound 
under recent 


baby converter, 
first 


although 


patents, is the 


installed in America, 
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this work. In _ practice 
that, by 


as necessary, a cheap lining of speci- 


to facilitate 
it is found making repairs 
al sand composition will give at least 
100 heats, while with the more costly 
brick this 
higher. 


number runs 
The latter, 


economical, and at the 


silica con- 


siderably how 
ever, is less 


Tropenas plant the baby converter 
is rammed with a composition lining 
which is good for 30 or 40 heats with 


out any attention. 


Design. 


In design, this converter has a coni- 
that of the 
larger converter but not so steep, and 


cal chamber, similar to 
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yeriod of blowing as brief as possible 

1 of blowin; brief ) ble, 
content 

metal treat: 


hence the lower © silicon 
the bath. The 


small, it is 


mass of 


being imperative to ru:! 


the conversion and retain as high 


temperature as can be procured. TI! 


metal comes from the cupola ver 


hot, giving the initial temperature 1 
quired in the converter, and at a pri 
er period this is increased by the ad 


dition of manganese or silicon, T| 


addition, however, is not made as 


after blow to complete the op 


tion, a feature which has been fi 


quently employed with the result 


producing steel of irregular quality 





























Fic. 6—Compact ARRANGEMENT OF 


AND BLOWER Room 


it has operated successfully | 


years at two European plants 


third installation is now under 


Its design, method of operation 
noted in 


THe |] 


swung 


capabilities were fully 
February, 1909, 
Each 


tween heavy 


issue of 
converter is 


bases and 


DRY. 
concrete faces 
sufficient 
ladle 


con- 


a circular concrete pit of 
depth to 


to receive the 


accommodate a large 


steel when the 


version process is completed. Large 
above 
build 
feet 


brick 


hoods are suspended directly 


to carry the fumes outside the 


ing This converter is about 6 


in height It is lined with 
manhole 


side of the 


or composition, a 


vided in the steel shell 


CUPOLAS, CONVERTERS 


the depth of the metal is proportion 
ate to the 


size, being somewhat less 


in the 2-ton converter The _air- 
pressure is the same in each, rang- 
three to 


The 


from a 


ing from five pounds to the 


square inch. wo converters are 
uare inch t nverter r 


controlled platform conveni- 


located between them. 
In the 


operation 


ently 


small converter the blowing 


requires from 15 to 29 


minutes, varying somewhat with the 


nature of the iron treated. From 


the cupola, the entire charge is in- 


troduced at one time and the con- 


upright 
blast 
being turned on to begin the process. 


verter is then placed in an 


position for blowing, the air 


Every effort is made to render the 


Fic. 7—Tue Two Cupotas WuHicH MEL? THE IRON FOR1 


CONVERTERS 


The 
of the conversion 
able. The 


verter at 1,625 to 1,650 degrees, ( 


signs indicating the compl 


period are unm 


steel comes from the 
a temperature giving sufficient flu 
to allow the pouring to proceed \ 
out undue haste and yielding so 
clear castings even when the pi 
light. As the 


fluid than that coming from the 0} 


are very steel is n 
furnace, 
The 


weight in the 


hearth fewer skulls are | 


duced. entire reduction 


cupola and_ conve! 
is not in excess of 18 per cent, usually 
this two-thirds is 


less, of about 


the converter. 





im 


109 
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n operation under the Tropenas 
system, the blower requirements are 
unusual. Each cupola is fitted with 
its individual low pressure blower, 
a high pressure blower serves each 
couverter and another is provided for 
the oil melting equipment. The five 


blowers, all of Root manufacture, are 


driven by motors, direct connected. 
They are housed in a _ smat!_ brick 
room built on the foundry floor imme- 


diately behind the 


“6 9 


niga 


converters, as in 


pressure work it is important 


to reduce the length of connecting 


pipes as far as possible in order to 
lessen the 


amount of friction. sy 


s 


sembling the blowers in one room 


conveniently located on the ground 
floor, it is possible for one operator 
to keep them constantly under super- 


vision and to make repairs easily and 


speedily. The room. being = solidly 
constructed of br:ck, no noise es- 
capes to the foundry. The roof of 


this room is of girders filled in with 
brick and 
cellent 


concrete, forming an ex- 


place for the storage of re- 


fractory materials, core starch, etc., 


which must be kept free from damp- 
heat 
converters is of 


in which connection the 


ness, 
radiated from the 


importance. 
Drying Oven. 


The drying oven is of the ordinary 
fitted flue ar- 
unusual 


type, but is with a 


rangement of design which 
drives out the moisture very quickly. 
A large oil tank, of 8,000 gallons ca- 
pacity, is located in the foundry yard 
some distance from the buildings. A 
stationary oil burning device for heat- 


ing the ladles is in place. 


The second building is equipped 
with a full line of machine tools and 
a 3 to 5-ton Box crane of 40-foot 
span. In this building the castings 


are cleaned, and, when desired, are 
finished and treated by special proc- 
esses to increase their toughness, spe- 
ial annealing and heating ovens be- 
Eventually, 


this 


ing employed. it is the 


intention of company to enter 


xtensively into the manufacture of 


specialties cast from steel of very 


high tensile strength, which can be 


ured in almost endless variety by 
the addition of certain alloys during 
the conversion The produc- 
these and the dem 
nstration of the 1,000-pound convert- 


constitute the 


process. 


1 of castings 


two principal pur- 


es for the operation of this plant. 
The Inventor. 


n the article already referred to 


appearing in the February issue of 


Tit Founpry, the subject of convert- 


iron into steel by the pneumatic 


TRE FouNpbry 


briefly and 
the early experiments of M. 


with the 


process was referred to 
Tropenas 
noted. 


It is worthy of mention that the New 


small converter were 
Castle plant is the first in this coun- 


try in which he is financially inter- 


ested and over the construction of 
which he has had personal supervis- 
ion. He is interested, however, in a 

British and European 
them the Imperial 


Allen & Co., 


number of 
works, among 
Steel Works of 
Ltd., one of the concerns at 
Sheffield, Eng. It at this plant 
that M, Tropenas conducted his orig- 


Edgar 
largest 
was 


installed his 
built 


inal experiments, and 


first converter. He also and is 
interested in the 
Usines et 


Marchienne, 


Belgium works of 
Leonard—Giot 


1,000 men are 


Acieries 
where em- 


ployed; in the works of La Societe 
d’Hirson, in 
France; Les 
Acieries de Sambre et Meuse, employ- 


1,2C0 to 1,500 
plants at Jeumont and Stenay, where 


Anonyme des Fonderies 


the east of and in 


ing from men at its 
special railroad castings are produced. 
This French concern is now erecting 
two large blast furnaces at Calais. 

In the accompanying illustrations, 
Fig. 1 shows a view of the converter 
installation, the vessel of 1,000 pounds 
shown on the left 


capacity being 


and that of 2 tons capacity on the 
The 


operator’s 


right. controlling mechanism 


and the platform are be- 
Fig. 6 
the converters, 
the 2-ton 
foreground in 


tween the two converters, 


shows the relation of 


cupolas and blower room; 
converter is in the 
blowing position; Fig. 7 is a view of 
the two cupolas which melt the iron 
for the converters; the baby converter 
in charging position is shown in Fig. 
2. Pie. 3 is a 


general view of the 


foundry; the baby converter in po- 
sition for pouring is shown in Fig. 4, 
illustrated a view of 


and in Fig. 5 is 


the plant of the Tropenas Steel Co. 


AN INTERESTING EXPLANA- 
TION OF THE CAUSE OF 
FOAMING SLAG 


By Georce C. Kini 

There has been considerable discus- 
sion regarding the cause of foaming 
slag in the cupola, which boils up dur- 
part of a heat and 


ing the latter 


frequently rises as high as the charg- 
ing door, sometimes flowing out onto 
Aiter 
erable experience, and having suffered 
from this difficulty to 
I have come to the conclusion that it 


the charging platform. consid- 


some extent, 


is caused by the use of coke broken 
into such small pieces that the blast 
through it only 


can force its way 
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with difficulty, and when it does force 
a passage it causes an upheaval in the 
carries the slag above 


cupola which 


the tuyeres. As the slag accumulates, 
and higher in the 
result that it 
quently reaches the charging doors. 
Our lined to 54 
inside diameter, and our blast has a 
pressure of 13 ounces. It 
hours and 15 minutes to 
take off a heat of 25 tons. We use 
a standard brand of Connellsville coke, 


it rises higher 


cupola with the fre- 


cupola is inches 
requires 
about two 


25 pounds of fluorspar and the same 
amount of flux on 
each charge of 3,000 pounds of iron. 
Our No. 2 
southern iron, standard No. 2 northern 


limestone as a 


mixture contains standard 
iron, a small amount of high silicon 
iron containing 7 per cent of silicon 
and 53 per cent of machinery and re- 
turn scrap. The analysis of our cast- 
ings remained approximately the same 
while we were experiencing this trou- 
ble with foaming slag. ‘ihe average 
follows: 
0.09 
per cent; phosphorus, 0.764 per cent; 
0.39 per 
0.48 per cent 
carbon, 2.73 per cent. 
We never experienced trouble 
with new coke but as we approached 


period 
sulphur, 


analysis this 


Silicon, 


during 
2.58 per cent; 


manganese, cent; combined 


carbon, and graphitic 


any 
the end of our pile the slag began to 


About 10 minutes 
heat dense 


foam in the cupola. 
end of the 
black smoke 
from the stack, the 


before the 
would 
movement of the 
blast gage 
our iron was very dull. 
that if we shut off the 
blast before dropping bottom the slag 


clouds of pour 


mercury in the became 
erratic and 
Realizing 

would fill up the tuyeres, wind box 
and blast pipe, we operated the fan 
until dropping and in 
that way the tuyeres were kept open 
The 


tion as it 


after bottom, 


slag had a spiral mo- 


foaming 
boiled in the cupoia, and 


on several occasions it rose to a 
point above the charging doors, which 
were kept securely fastened. 

Prior to this experience our melting 
loss averaged about 1,045 pounds per 
day, but during this difficulty it in- 
creased to an average of 1,903 pounds, 
cent. 
total 


an increase of about 82 per 


There was no increase in the 


amount of slag as compared with the 


heats that were taken oif while the 
cupola was operating under normal 
conditions. As soon as we received 


another car of coke we experienced 


no further trouble, and as the mix- 
ture was not changed, it seems to me 
that the caused 


that the foaming slag was caused by 


foaming slag was 
the use of the small coke which accu- 


mulated at the bottom of the coke pile 





INTERESTING NOTES ON BRASS MELTING 


A discussion of the advantages to be derived from the 


standardization of alloys---Use of pyrometer in melting 


gN THE progress of 
A any art or craft, 
particularly one that 
is almost as old as 
authentic history, a 
wide divergence of 
opinion and practice 
must be 
for in 


expected 
allowed 
tion of the 
or craft. 

Phoenicians, 
tians 
with 


and any  considera- 
improvement of 
We are told 
early Greeks 
were more or acquainted 
the both brass 
and bronze, so that the processes now 
in use can be _ nothing 
the products of industrial evolution 
down through that long and eventful 
period of time intervening between 
2000 B. C. and 1900 A. D. Undoubt- 
edly in the past, as in the present, 
the art of making advanced, 
in its technique, only as increased de- 
mand for it for various usages forced 
it to advance. After considering its 
age and the wide demand for its prod- 
ucts, it is that the 
not as 
that many of its 
entertain. Not to 
consider the history of the art and all 
those things 


that an 
that the 
and Egyp- 
less 
manufacture of 


more than 


brass 


remarkable brass 


and bronze world is 


the 


yet on 
scientific basis 
sister industries 


which have brought it 
to its present condition of usefulness, 
we find ourselves properly 
ing its future. Present day equip- 
ment and processes for the saving of 


time, 


consider- 


insuring 
volume, are deserving of 
mendation, but do fulfill 
needs of the industry. As to 
and why they do not, 


quality and increasing 


some com- 
not the 
how 


there is, as 


was said in the beginning, considera- 


ble difference of opinion, and consid 
erable difference of practice is, 
fore, to be expected, 
of concentrated effort from 
of us who are directly 
in the welfare of the art. 


Alloys. 

The making of alloys of 
composition seems to be drawing 
well deserved attention. There is a 
considerable degree of uncertainty in 
many brass foundries as to the ac- 
tual composition of the alloys made 


there- 
lack 
those 
interested 


due to 


standard 


*Presented at the 
the American Brass 


Cincinnati 


F , - Meeting of 
“ounders 


Association. 


in those foundries. The proportions 
of prime metals used to make an 
alloy are often weighed with great 
care, and completely neglected there- 
after. No consideration is given to 
losses of the original material and 
no compensation made for losses 
while the scrap from that original 
material is being sent back through 
the remelting cycle, or at least not 
in a scientific way. 

If we make an alloy of a definite 
chemical composition and find that it 
has physical characteristics of a 
marked nature suitable for a given 
purpose, it is obvious that in a fu- 
ture call for that alloy, its composi- 
tion should not vary if we expect it 
to have the physical characteristics 
that it had before, and do not care 
to disturb the financial value assigned 
to it. The gradually increasing de- 
mand for alloys of certain definite 
physical characteristics, is bringing 
about the development of a great 
number of metals, about which too 
little is known. Undoubtedly, in 
many instead of finding a 
new alloy to suit each new engineer- 
ing condition that arises, we knew 
something of those we already have, 
we would find that another was not 
needed. In order to know our alloys 
in all their phases, and in order to 
be able to keep their constituents 
always present in a constant prvo- 
portion, the fewer we have, the bet- 
ter. From the manufacturer’s stand- 
point, it is easily agreed that 40 or 
50 alloys in one foundry, very much 
resemble a flock of sheep, always 
mixed up, doing nothing in particular, 
and lost if not carefully guided. In 
order to completely standardize our 
alloys and keep them under control, 
unquestionably the fewer we _ have, 
the will be the subsequent 
and the less intricate the sys- 
necessary. As long as we are 
not all the same class of 
work, the same alloys are not likely 
to be used by all of us, but each of 
us can doubtless find that alloys for 
classes of work, rather than for details 
of each class, will serve most of our 
needs, and subsequently we will see 
that increased efficiency of those we 


cases, if 


easier 
labor 
tem 

making 


BY CHAS. T. BRAGG 


do make will more than offset 
inconvenience incurred by reason 
the reduced number. 

Standardization of Alloys. 
Several factors are important to 
successful standardization of alloys 
Good original alloys, complete know 
edge of materials to be used in thei 
manufacture, control of the furnaces 
in which they are made, knowledg 

of the changes and causes of 
changes taking place in those 
naces, and complete knowledge 
the composition of the resulting 
loy, are the chief ones to consid 
The choosing of suitable alloys 
of course, largely a matter of pers 

al decision, but that decision is often 
influenced by factors unknown to the 
one making such decisions. In 
words, in experimenting to find 
most suitable alloy for a_ class 
work, absolute knowledge of the qua 
ity of the materials used and resul 
attained is essential. For this knowl 
edge we must turn to the scienc: 
chemistry. It is not so much a ques 
tion of whether we have produced 
what want, as it is whether w 
have complete data on what we have 
produced, and whether we can repeat 
the production of that article. Let 
us say, for example, that we are de- 
veloping an aluminum brass. Let us 
say that copper, zinc and aluminum 
have proved themselves the elements 
necessary to make an _— aluminum 
brass. After repeated trials, using 
various proportions of these elements, 
we fail to get the desired physical 
characteristics. All conditions are 
equal, the analysis of tne copper and 
aluminum show them to be pure, 
but the zinc contains iron, lead and 
cadmium. Using the same grade cop- 
per and aluminum but a zinc free 
from impurities, we find ourselves 
able to produce aluminum brass to 
our satisfaction. We have begun an 
important thing, that of using arti- 
cles about which we are thoroughly 
informed, and have cleared the road 
to the reproduction of the alloy in 
question, without difficulty at least 
from the standpoint of the prime 
materials to be used. An analysis of 
the metal produced will show what 


oth 


we 








any 
of 
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our real alloy is, and what it is that 
we are trying to make. That is, if 
the metal as it leaves the furnace is 
the composition desired to give the 
physical characteristics needed, then 
the composition that goes into the 
furnace is only important in that it 
shows what changes have taken place 
ind what compensation must be made 
for those changes, if that metal is 
ever to be made from its own scrap, 
gates, sprues, etc. 


Variations of Composition. 


Considering now an alloy of ordi- 
nary constituents, variations of com- 
position may be assigned to several 
causes, such as oxidation or volatiliza- 
tion of one constituent to a larger 
degree than others present, loss by 
the same means of two of three con- 
stituents in varying proportions, or loss 
of one constituent by its reducing ac- 
tion on the oxides o1 another, as 
the loss of zinc due to its reduction 
of copper oxide, etc. In a forced 
draft furnace, other agencies have 
considerable bearing on the change 
of composition, chief of which is the 
action of gases, both unburned and 
products of combustion. The action 
of these gases, such as nitrogen, 
carbon monoxide, carbon dioxide, sul- 
phur dioxide, etc., on brass at high 
temperatures, has been imperfectly 
studied, although some of their gen- 
eral properties in other connections 
are well known. In a furnace which 
exposes an alloy to all these influ- 
ences, certainly the best results are 
not possible, and the only road left 
open is to overcome natural defects 

i the furnaces by outside means. 


Oxidation. 


Undoubtedly the greatest cause of 
variations in composition is due to 
oxidation and volatilization. We will 
consider the loss of zine in detail, 
inasmuch as it is both easily volatil- 
ized and oxidized. It is easily un- 
lerstood that at 718 degrees, Fahr., 

exposed to air, zinc, then in its 
melted condition, begins to oxidize. 

t 1,652 degrees, Fahr., zinc volatilizes 
and this is easily attained in brass 
inelting. If sufficient time is given 

1,652 degrees, Fahr., or the tem- 

‘rature raised very high above this, 
1 a short time all the zine will vol- 
tilize. We are considering now that 
he zinc has been melted alone. When 
nelted in brass it behaves, as far as 
ve know, as when melted alone. 
‘hat may or may not be true, inas- 
much as any definite chemical com- 
pounds formed between zinc and 


‘ther constituents present, may have 
influence and doubtless 


considerable 
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do. The quantity of metal in a fur- 
nace has a certain influence over the 
time which must elapse to bring it 
to a required temperature. Therefore, 
since the melting point of the brass 
is above that of the zinc, zinc should 
begin to oxidize as soon as its melt- 
ing point is passed. This again is 
variable, due to the fact that the con- 
tained zinc cannot be attacked by 
oxygen until the brass itself begins 
to melt, as it is not exposed, and 
due also to the different proportions 
in the alloy in which the zinc may 
exist. Taking the other constituents 
of brass or bronze into consideration, 
they might be handled in much the 
same way, depending, of course, on 
what they are, 


Use of Pyrometer in Melting. 


It would seem that a fixed length of 
time for a given quantity of a given 
metal with a fixed oil or gas flow and 
a fixed air pressure would be all that 
is necessary to make a brass of given 
constituents leave the furnace each time 
practically of the same composition. As 
heats of various sizes of various com- 
positions for different classes of work 
are usually made by most foundries, it 
is evident that any procedure 
would involve considerable difficulty. 
However, it would be comparatively 
easy to establish a temperature at which 
these various compositions should be re- 
moved from the furnace, and at some 
future time this may be possible. When 
it is possible to equip a brass melting 
furnace with a pyrometer which will, 
at all times, tell the temperature of the 
contained materials, the road to stand- 
ardizing alloys and molding 
troubles of many kinds, will have ar- 
rived. Measuring temperatures in the 
crucible serves many good purposes, but 
does not eliminate the expense of varied 
compositions, nor does it eliminate the 
expense of furnace losses. Every com- 
position has a definite point 
and a definite casting temperature, and 
the determination of just what these 
points are, can be done only with a 
pyrometer. It is easily seen that if a 
brass or bronze of any composition, 
brought to a certain temperature in a 
definite length of time, its original and 
melted compositions could be made very 
nearly constant. It is worthy of note 
that very little attempt has been made, 
as far as the writer knows, at 
to bring this about. 


such 


stopping 


melting 


least, 


Melting Losses. 


We have considered now the causes 
for the variations of composition of an 
alloy while in the furnace. We have 
seen that considerable variation is pos- 
sibly due to many causes and must 
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admit that it is very difficult to over- 
come many of these with present means. 
In spite of all this, it is still possible 
to keep the compositions of our alloys 
very nearly standard, if certain condi- 
tions are kept in mind. We have said 
before that if we know the purity of 
our virgin materials, and find the alloy 
which, when made from certain propor- 
tions of these materials, gives us the 
alloy with the properties and cost de- 
sired, that we should endeavor to pro- 
duce that composition constantly. There 
are two ways this may be done. 

First.—The total loss of given original 
constituents in the furnace may be de- 
termined and an analysis of the re- 
sulting material obtained, from which 
calculations back to the original com- 
position may be made. 

Second.—The analysis may be made 
of the resulting material and calcula- 
tion made back to the original composi- 
tion without knowing the total loss. 

In order to use the first method, the 
total loss in the furnace may be ob- 
tained as follows: 

Weigh the virgin metals in the pro- 
portions before found to produce the 


alloy needed. Place in the _ fur- 
nace and melt, bringing the alloy 
to the desired temperature to pour 


the castings for which the alloy is in- 
tended. Observe the temperature at- 
tained and the time elapsed during melt- 
ing, and when repeating the experiment, 
which must be done several times to 
obtain a fair average, endeavor to have 
the time elapsed and temperature at- 
tained nearly the same as before. This 
is assuming that the oil or gas, and air 
pressures, in furnaces using them, are 
kept constant. Weigh the metals in the 
crucibles after melting. The weight of 
the metal after melting, plus the metal 
in the slag, subtracted from the weight 
before melting, will give the loss for 
the particular furnace in use under the 
particular conditions mentioned. Need- 
less to say, the oftener the experiment 
is repeated, the nearer correct will the 
total loss assumed, become. After es- 
tablishing the total repeated 
analyses of the product will show the 
average change in composition from 
the original proportions put into the 
furnace. This average of results should 
be considered as the composition of the 


loss, 


alloy it is desired to produce. 
Scrap. 
Now when the scrap, gates, sprues, 


runners, etc., from the alloy produced 
are returned to the metal depository, 
they should be kept distinctly separate 
from that of any other alloy, and when 
again issued to the furnace, should have 
added the metals lost during the former 


melting. The amount to be added 


23? 


may be calculated in the following 
way: 

Take 100 pounds as the unit 
of the 
that the 


loss established 


weight 
from 
total 
From 


original alloy. Subtract 
percentage in 


that 


pounds 
for alloy. 
the average 
analysis of the produced alloy, calculate 
the actual 


the resulting figure, using 


weight in pounds of each 
constituent present in the produced al- 
the 


number of pounds of each corresponding 


loy, and subtract the result from 
constituent in 100 pounds of the original 
The the 
each constituent lost per 100 pounds of 
That is, 100 
100 
in pounds, plus the metals “burned out,” 
should be the the 


Let us say, for example, that 


alloy. difference is weight of 
melted. 


the total 


metal pounds 


minus loss per pounds 


metals re-issued to 


furnace. 


the loss on original materials was 5 


per cent, then 95 pounds of gates, 


sprues, etc., plus the amount of copper, 
total 100 


amounts 


tin, ete., lost, in 


the 


zinc, lead, 
would be 
the 


quantities of 


pounds, proper 


to issue to furnaces. In arriving 


at the each constituent 
lost, the 
in some slightly volatile metals such as 


The 


upen to the 


reason for the apparent gain 


copper, will be easily seen. scheme 
as outlined above is objec 
tion that the means of determining the 
total furnace loss is not to be compared 
for the chemical labora- 


accuracy with 


tory process which determines the ratio 
of the that 
pends, of course, on just how carefully 
both this 
scheme, it that 
the cal- 
culated to 
The 


before. 


constituents, although de- 


are carried out. In using 
not be 


alloy 


losses 


must supposed 
can be 


for 


been 


losses for one 
the 


this 


show others. 


reason for has shown 


Analyses. 


second method, 


the 
the analysis of the produced 


In order to use 

alloy may 
the 
tions of elements present per 100 pounds 
Then 
of scrap may be reverted to the original 
100 


be considered to represent propor- 


of metal produced 100 pounds 


composition by adding pounds of 


prime metal in the neces 
the 
This is open t 


the objection that for each unit weight 


proportions 


sary to either increase or decrease 


Various constituents 


of scrap issued, an equal amount of 
This 


not use the scrap on hand rapidly, and 


new metal must be used. does 


too rapidly reduces the virgin material 
on hand. This 
adding to 100 


lost in 


may be avoided by 


pounds of scrap, the 


materials largest proportions in 


quantity sufficient to reduce those 
present in largest proportions to the 
As this 
arithmetical 


rked and 


presents by long odds the best practi 


desired amounts. involves 


merely a problem in pro- 


portion, it is easily w out, 
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cal working way, for alloys, 
produced. It has 
the advantage that it uses scrap rapidly, 
requires little prime metal, and exposes 
less new material to the influences that 


cause loss. 


ordinary 


of using the scrap 


That is, the scrap itself, as 
before, will 
loss of its 
oxidized 


shown theoretically suffer 


less volatilized or 


than 


easily 
constituents, 

This 
rebuilding 


new ma- 


terials will. introduces an error 


in the scheme, since scrap 
made from scrap whicti was made from 
new material, must be considered to be 
of the composition of scrap made from 
new materials. However, over a period 
of time, this discrepancy corrects itself 
as the materials go back through the 


remelting cycle, 
Turnings, 


In using turnings from our own al- 
loys or outside, it is 


largely impractical to determine furnace 


scrap purchased 
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inasmuch as 
it is likely to be of variable composi 
tion from lot to lot, it is not practical 
to determine it 


losses for each case, and 


for certain cases and 
that basis for others 
In the case of turnings from our ow1 
alloys, it is likely to be difficult to keey 
the turnings of one alloy from being 
contaminated with turnings from othe: 
alloys. 


calculate from 


In addition, since the particle 
are small and more exposed to oxygei 
and heat, the loss is not to be consid 
ered as anything like that of the sam: 
alloy when made from either 


scrap 


new oO 


materials. In general, if a sam 
ple of turnings is melted under the con 
that thes 
are to be ther 
be caiculated into 
the alloy for which they are intended, 


ditions the alloy in which 


used is melted, and 


analyzed, they may 


using the alloy to be produced as th 


basis for calculation, as heir loss has 


been already considered in the analysis 


NOTES ON AIR FURNACE 
CONSTRUCTION" 


HE principal use of the reverber- 
called 


country 


atory furnace, commonly 
this 


production of 


the air furnace, in 


is for the 
castings. One type of this furnace is 
used for high class gray and chilled 
iron work, but its construction differs 
materially from what is required in 
small casting practice and where ex- 
tremely hot iron must be had. 

The air furnace may not be the 
cheapest producer, as the cupola is far 
ahead on that score, but the inferior 
quality of castings made with a direct 
contact of fuel and metal more than 
offsets the greater cost of air furnace 
malleable castings. On other 


hand, the open-hearth furnace, if it 


the 


*Presented at the Cincinnati convention 
the American Foundrymen’s Association. 
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can be operated continuously, is cheap 
er than the air furnace, and produces 
a slightly higher grade of metal, but 
has its disadvantages and can only find 
its proper place in the 
works. 

There is nothing like the air furnac: 
for convenience. Heats can be run up 
to the blowing of the whistle at night, 
bungs can be taken off, new walls or 
bottom put in and the furnace will be 
ready to charge again when the whis- 
tle blows in the morning. No time 
has been lost, and the furnace is as 
good as ever. 

After an air furnace has been built, 
I have always found it best to put in 
a slow fire, without blast, for a few 
days. This slow fire dries out the 
walls and bungs, as well as the stack 


very larg 
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LONGITUDINAL ELEVATION OF East WALL AND INsipE View oF West WALL oF Mal 
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Furthermore, the side and  buckle- lining hand and bull ladles. Old grind- and 12 to 18 inches wide. After the 
plates have a chance to become heated stones finely pulverized and rammed plates are set and have been bolted 
and will not crack so easily afterward. down hard, make a furnace bottom to the buckleplates, the walls are built 


The bungs can then be taken off and that will stand for several weeks. to the proper height. 
the silica sand bottom put in and There is no hard and fast rule for Next it is necessary to consider the 
baked hard. making the plates and stays of an air openings over the bridge walls. These 


| think we are all prone to be in a furnace. Some foundrymen make very are very important, as on them de- 


xi Total length of plates 
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PLAN AND SECTIONAL VIEWS OF MALLEABLE AIR FURNACE 


hurry to charge a new furnace, and large plates, 6 to 8 feet in length and ,pends the working of the furnace, and 
I can recall more than one instance 5 feet high. I know of one progres- the coal cousumption. I have the 
where an ambitious foundryman lost sive malleable plant in which the plates opening over the front bridge wall at 
his first heat, and hurt several others are made in sections and are perfor- 18 inches center of bung and the back 
because he charged before the furnace ated. They are 3 to 4 feet in length, opening, 6 inches center of bung. A 
was properly dried out. Moreover, time ; water gage records the blast pressure 
was lost in getting the furnace back — which is held at about 3 inches and 


to its proper condition, besides the B together with the openings above men- 
loss in production that could not be ns tioned I secure good results. A higher 
caught up with again. SS dd blast pressure melts more rapidly, but 
(he sand used for the bottom must a alban cuts out walls and bungs faster. 
be well baked. I am a believer in | de 4 The grate should be at least 12 
getting the best that can be_ had, _SesSSSs35 | inches below the door so that a bed 
though of course foundrymen must be ‘ _ Sections C-C - ‘ can be carried from 12 to 16 inches 
governed by their location and the 3 ; t ; 7 deep. The bungs for an air furnace 
adaptability of the local sands. I know ——? ha ies are very much a matter of taste with 
of several plants in which lake sand is S +s tN ; the builder or foundryman. There are 
used entirely, and with good results. Ti i 4 _t h 2S eee various styles in use. Some have only 
Old fire brick ground up and run 7 : — : a single row of ‘brick, others take a 
through a No. 4 riddle, when mixed oe oe aa brick and a half, and still another type, 
With sharp sand, will make an excel- SES SSS two rows of bricks, and is 18 inches 
t bottom. Ground fire brick and RSS RCindar Pultegy aes deep. The frame is made in various 
clay mixed up for daubing side ae a ways. The old style had rods running 
ills, spout, and the breast give good Section D-D — the entire length and could be tight- 


results. The same mixture is used for SECTIONAL VIEWS OF AIR FURNAC! ened from both ends. The latest de- 
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signs work better, bricks being held 
together by means. of set-screws. 
These bungs rarely drop out, holding 
the brick well through the various 
conditions of expansion and contrac- 
tion. 

It is further advisable to have a 
heavy sheet iron hood over the fire 
door so that the smoke and fumes that 
blow out may be drawn off. This 
keeps the air clear and will be appre- 
ciated by the employes. 

Finally, I would recommend the use 
of a waste-heat boiler in the stack, or 
back of the stack, with proper damper 
facilities to use the boiler or furnace 


independently. I have used a 250- 
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A SPECIAL MACHINE FOR 

MOLDING MANHOLE RINGS. 

The Works, Spokane, 
Wash., its use 
several intended 
primarily for molding manhole rings, 
of interesting 


Iron 
built 
molding 


Union 


has for own 


machines, 


that possess a number 
features and show the progress of mold- 
ing machine practice in the far west. 
The machines were designed by H. E. 
MacCamy, superintendent of the Union 
Iron Works, and were built under his 
They are of the 
rock-over type with stationary pistons 
and movable drawing cylinders. 

Fig. 1 shows the drag of the mold 
of a manhole ring rammed up and par- 


personal supervision. 
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fore the mold while being rolled over, 
is always under the positive control of 
Fig. 2 also shows clearly 
the heavy cast iron bell crank levers by 
means of which the mold is rolled over, 

After being rolled over the mold 
rests on the bars shown at B, Fic. 2 
which can be adjusted by the hand wheel 
H. The pattern is drawn in the man- 
ner illustrated in Fig. 2. Air is ad- 
mitted to the movable drawing cylinder 
D, which raises the whole machine with 
the pattern clear from the mold. The 
guide cylinders G, of which there are 
two, insure the pattern being drawn in 
a perfectly even manner. After being 
drawn, the pattern is rolled back out 


the operator. 





























Fic. 1—Drac 


Fic. 3—Pa 


horsepower Cahall boiler on a 12-ton 


air furnace with excellent results. 


The Osborn Mfg. Co., Cleveland, is 
linseed 


now manufacturing liquid 


core compounds made on a lin- 
oil for the 
These compounds are made in three 
Osborn No. 1, for 
strength; Os- 
used in 
No. 2, 
foundries. 


pure 


seed base foundry trade. 


grades, including 
cores requiring great 
born No. 1 Special, for 
malleable iron, and Osborn 


cores 
for 
cores used in iron 
This core 


50 gallon barrels 


gray 


compound is shipped in 


RAMMED AND \RTIALLY 


TERN ROLLED 


Fic. 2 


Back SHOWING THE 


RoLLeD OVER 


tially rolled over. The pattern is bolted 
to the rock-over plate of the machine, 
to which is fitted the circular cast iron 
The drag, 


board, is 


drag which is also shown. 
to the 
rammed up intheordinary manner while 


thus bolted rock-over 
in the position shown by the pattern 
in Fig. 3. After the drag is rammed, 
the follow 
the usual 
rolled over. 
The rocking is accomplished by turn- 
ing compressed air into the cylinder A, 
Fig. 2. This cylinder is 7 inches in di- 
ameter, the air is at a pressure of 75 


to 80 pounds per square inch, and there- 


on in 
whole is 


wedged 
the 


board is 
manner and 


DRAWING THI 


FINISHED DRAG 


PATTERN FROM THE Drac Mol 


Mop 


of the way into the position shown in 
Fig. 3. 

The cope flask, seen in the  back- 
ground of Fig. 1, is rammed up on the 
floor in the usual manner and set on 
the drag by a convenient crane. The 
whole mold, pinned together, is then 
lifted from the machine by the crane 
and set in its place on the floor. 

The machine is simple, strong, positive 
in action and has no lost motion in any 
of its parts. It is estimated that the 
cost of molding manhole rings by the 
machine is 25 to 30 per cent less than 
by hand molding. The machine can be 
operated by one unskilled laborer. 
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MOLDING A CAST STEEL BOLSTER 





Problems involved in producing a casting of this type 


and how they were overcome --- Patterns and core boxes 


A NEW cast steel 
truck bolster 
which combines 
great strength and 
durability with a 
minimum amount 
of material is 
shown in Fig. 1, 
as well as a half 
side elevation and 
a longitudinal 
cross - section on 
the line AA. At 
the right is shown 





The lower 
strengthened 
a central rib 
thereby pro- 


channel cross _ section. 

member F is 

throughout its length by 

I on its upper surface, 

ducing an inverted T cross section. 
Truss Structure. 

This construction forms a truss 
structure by reason of the fact that 
the top and bottom members are di- 
rectly united at ends and are 
separated at their center portions by 
a strut. Upper plate E is provided 
with the usual center bearing J lo- 
cated directly above the post G, and 
also side bearings K and the vertical 


similarly 


their 
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too frequently ignored by the pattern- 
maker in his anxiety to produce a pat- 
tern that will facilitate the molding 
operation. As metal has a great den- 
sity and is freer from impurities at 
the bottom of the mold, that part of 
the casting receiving the pull or ten- 
sion should be located in the lower 
part of the mold. In instance, 
member F is subjected to the greatest 
tension, while E is subjected to the 
Should the lat- 


this 


greatest compression. 
ter section impurities 
due to its ‘position in the 
strength of the casting would be only 


contain slight 


the mold 













































a vertical cross- 
section through the center of the bol- guide ways L, for the truck post near slightly impaired. For this reason, 
ster on the line BB, and a _ sim- its end. The intersection of the bot molding the bolster shown herewith in 
L 
JZ C« . a 
Kf i 7 
¢ K} Ff 
I 
Section 
cc 
—— 
L L J 
. 
| 
N , 
7 | | 
} 
| I] Section 
BB 
—_ i} 
Condensed I , is _—— 
D Section DD \ 
. IF The Foundry 
Fic. 1—PLAN AND SECTIONAL Views oF Cast STEEL TrucK BOoLster 
ilar cross section through the side tom member F with the top member the vertical position insures not only 
bearing on the line CC. A condensed E is substantially at the point of sup- a more perfect casting, but also per- 
cross section on the line DD is also port of the bolster. This is necessary mits of its production to the best 
shown. It will be noted that the in order that the truss structure at- advantage. 
bolster has a top member E and a tained in the bolster may be utilized Distortion. 
bottom member F, and a king post G_ to the greatest extent for withstanding The problem of distortion should 
is interposed between these two mem- the strains to which the bolsters are also receive careful attention by the 


bers, as shown in the cross section on 
the line BB. The bottom member F 
divides at X, the upper section con- 
necting with the top member E, the 
latter extending horizontally to the 
ends of the bolster, forming seats for 
the truck springs. The upper member 
E is materially lighter than the lower 
member F, while E is strengthened 
throughout its entire length by the 
lateral flanges H, thereby forming a 





subjected in service. This type of bol- 
ster was recently patented by H. M. 
Foote and A. S. Cleveland 


Tension and Compression. 


Blanchard, 


When castings support heavy loads 
and more particularly when they are 
subjected to severe strains, one of the 
most essential features to note in the 


foundry is which member or Section 


of the casting receives the tension or 


compression. This is likewise 





a point 





t 
patternmaker so that the casting will 
come out of the sand true to dimen- 
The causes to this 
trouble are so numerous and 


sions. leading 
source of 
varied that it is difficult to establish a 
fixed rule for obviating the distortion 
of castings of this size. Each particu- 
lar job must be given individual at- 
or failure of 
the 


and the success 


depends 


tention 
the work largely upon 


experience and judgment of the pat- 
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ternmaker, The distortion of the bol- cutting down the pattern when only The adding of the draft to the give 


' 
ster under discussion occurs at the one or two castings are required there- dimensions of the pattern, the rappir 
outer ends of the casting, the line of from. However, unless this point re- of the pattern and the slicking an ‘ | 
deflection being shown at M. It will ceives careful and constant attention swelling of the mold. All of these c 
be noted that the member F is of in the making and molding of all pat- be controlled, if not entirely prevent: 

1 
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heavier section than 





K, which is the terns, one can saiely assume that the The next problem to be considered is 








cause of the distortion in this in- amount of metal given away in this whether the pattern is to be mount 
stance. Member F retains the heat 





manner every month would prove very on a machine or molded on the flo 
longer and has a tendency to draw surprising. From _ the 






patternmaker’s ‘by the use of a match board. Eithe: 

or molder’s viewpoint it might be said method does not materially alter t! 

traction takes place that this is a problem for the engineer construction of the pattern and is 
Weight of the Castings or designer to consider. While this little consequence to the patternmaker, 


down the lighter section when con 





The weight of ‘bolster castings, es- May nevertheless be true, the latter is and both methods are employed with 





pecially in view of the fact that they "ot always in position to superintend good results. 


are sold in sets, should receive the te varlous operatrons. 

















































nt ain : Laying Out the Pattern. 
careful attention of the patternmaker. : . 
ee i Cause of Overweight Castings. Se An mee es 5 
Specifications covering these castings Notwithstanding the fact that th 
| ipul | The evil of ‘rweight castings c lay board is frequently tl 
usually stipulate that they be confined he evil Of Overweight castings can layout yOaT¢ is too frequently t 
to a minimum and maximum limit. If usually be ascribed to three causes. source of unnecessary time and ex 
not for this reason alone, then for the 
ke as foundry halas leet A 
Sake Of the foundry Dalia sneet, E 
the patternmaker should watch = the - 
metal distribution very closely and ey eee a 
Be ie 5X3 X56 I 2) 16x12" Bar Hat f Sect. 
should not permit the weig » ex iia oer FA a? on AD 
ceed the difference between. the two You } “eacae la \ al 
re ; ‘ meee Post 11 j “Rod 
extreme aliowances A practice which j C \ £ z 
‘ ¥ : ” 2% Rod Handle { \ Ht weiatess if “s 
is pursued by many foundrymen and -C—#-—++--# { Ce I 
which gives the desired results, is to 1 Oy 3xU ET i. Cy 
ave the t tal thickness toward he ( ~ Hal; Sect. 
have the “meta hick I the tl SF 4 vd mee 
bottom of the mold slightly under the -_ (eo 
required dimensions. The strain in 5X3 X De L 4 v 
; , : : . ; =~ 
this section of the mold then makes a Mey 
“ ¥ a= mar D GLK % bed Sw O 
up the required thickness. In this con P ui B Ree 
: ‘ ‘ - : T . 4 | 2s 
nection, attention should be directed Ss | —— oto ) © « . Ni eS3 
; ae a +~G==23 PTTL $38 
the overrunning ot tne estimated } — Ss = 5 © a 3s: 
weight of castings The loss thus sus Half Sectionon CC Hal/ Side Elevation The Foundry : 
tained by a concern rarely enters t 
minds of the average molder. or pat 
ternmaker. It may not amount to Fic. 3—PLAN ANpD Sectional Virws AND Har Sipe Exrevation oF Maktinc-U! 
much, and perhaps would not justify FRAME FOR DraG HALF oF THE MoLp 








in this instance. A 
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yense, it cannot properly be eliminated 
full size 

Fig. 1 will 
this 
hould be carefully executed, the usual 
of 3/16-inch foot 


sectional 


as shown in be 


1yout 


yund very essential, and work 


llowance per being 
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ent cores used in the formation of the 
mold and their respective core boxes, 
Al, 


they are designed respectively as 


BI, Cl. ete 


The Cores. 
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raised by the force of the metal, they 


are provided on their upper 


with projections, one inch in diameter, 


shown at El. 
Bl is 


upper 


as 
Ch, 


surface of 


two cores core which 


plete the the 





























the pattern and core boxes along the 


the remaining illus 


bottom of 


indicated by 
At the 


e shown two longitudinal cross sec 


nes 


this view 


itrons 


ions of the mold at various stages of 
comptetion. At the left of the center 
line is shown the completed mold, 
while at the right is the mold after 





Gating the mold as shown necessitates 


the forming of a portion of the run 


ass 
tht 
il 


within 


ne s core Cores Bl 

the g-eater portion of the upper surface 
of the truss o: bottom member F, F‘g. 
1, and a portion of the top member E 
They also provide the metal thickness 
of side plates N, which are continua- 


foundry practice. 
receive the careful 


foundrymen, inasmuch as it can 


plied in many cases By pt 


this method two decided 


are obtained. Dry sand ce 


res 


attention ot 


be 


Lying between the 
com 
bottom 


a 





surface 


provided for. In making allowance for From the symmetrical form of the member Within this core is also 
the distortion of castings, the top out- bolster it will readily be seen that with formed a portion of the king post G 
U u 
R 
<4 ] r ‘a 
) \ d - 
i s 5: 
X : 
7 Rea 
Pian | J E 
| SF coy | 8 
; —<t od a a 
J Il 
, i 
—>~ : j s 
> = = , 7 
: ~ = ; 
=a 
SS BARS: 
| | SSS fall gE 
EX &\ 
; The Foundry 
Lougit I¢ Section 
Fic, 4—PLan, ELEVATION AND SectionAL Views cF Drac Pertion oF THE PATTER? 
line of the bolster is laid out as shown, the exception of the two center cores The manner in which these cores ar 
nd the amount of deflection to be al- Fl and Cl, duplicate cores are required used resembles very closely the ordin 
lowed is next laid off, which in this for each end of the mold, making a ry covering core These cores are 
se is 5/16-inch, as shown at M, Fig. 1. total of 10 cores in all. The views of located and supported by the side core 
the mold in cross section plainly in- print settings and are filled in above 
The Mold. i a me ae la . . 
dicate the relative positions of the with green sind. 
As the satisfactory production of the cores to each other. The interior of 
isting is the essential feature sought the enclosed ends of the bolster are Combining Green and Dry Sand Work. 
ro “ng the px ‘rn. a study f formed ‘by the cores Al, their location . i 8 
in making the pattern, a study of hee ‘ , Combining a green and dry sand 
. yd shown 1 S€ ral 1 S, y nd support dDeing rturnishe Dy the ent . - 1 } 
e mi l he n ve view Fig visting . — body to form the interior of e mold 
2, will explain the reasons for making prints of the pattern and the core Dl. . ee , 
is somewhat foreign to ordinary 


It should, however, 


ii 


ap- 


irsuing 


i\dvantages 


are 


eliminated as far as possible, resulting 








: -- in a stronger casting inasmuch as it 
the dry sand cores were set and the tions of the lateral flanges H, until | 5 
) 9 p 
: f f eat » is well known that sand cores, espe- 
making up frame was placed in ram- they intersect with the bottom mem- sine asin COPS at Coren 
ae ; : ‘ P F - teh a ee —_— 5 4 a Oe 
ming position. Above this sectional ber F shown at N, Fig. 1. This 1s cially when of too hard a formation, 
° e . 1 Sic Or ret he chrink: > fre 
ew of the mold, a plan of the work perhaps more clearly shown in the fesst 01 retard the hrinkage, fre 
this stage is also shown. That ref- cross section WW, of the mold. To quently resulting in detective castings 
erence may be made to the six differ- prevent cores Al and Bl from being Less time is also required and a con 
ra LL? 
aay Dp < - 
sina : } « 
, - | “ss 
’ . * = 
\ \ OF 
Plan \| C| 
SS 
— == 
= - 
=; Sy 
oO > 
L2 
\ | J2 | 
K2 t l —~ 
— Elevation . 
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siderable saving of material is ef- 
fected. The sand should not. be 
rammed too hard and the dry sand 


cores should be weak and brittle. 


Use of the Making-up Frame. 


TRE FOuNbDRY 


production will not be very great. The 
two sides consist of 5 x 3 x 5/16-inch 
angle iron sheared and clipped to 
to that portion of the top 
outline of the bolster. To reinforce 


conform 















































: the sides at the center where they 
After the mold has been rammed the have been cut away to receive and 
cope is lifted off, the dry sand cores locate the king post pattern Hl, a 
= afk, P 
= = 
= roe 
B3 
mal , 
| roo Bs f 
| O | 0 |f 
Loos C.L.Rib Bt 
c +} D 
BS 
| BS i 
| — 
alll i- “Ea 
Loos ¥ Plate J Section AA 
i Bo B4 
4 > ye 
J Loos ie 
Pay . Loos 
i Pr SS x 
r ~ ad | ‘A F; ] 
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Fic. 6—Corr 
are set and the making-up frame Gl 
is placed in position. To prevent sand 
from falling into the mold through the 
impression of that portion of the king 
post in core Cl, pattern H1 is made 
of such length as to permit its inser- 
tion into this opening for a distance 
at 34, 
This effectually closes off the opening. 
The formed by the 
dry sand cores and the impression left 


of about two inches, as shown 


enclosure thus 


vacant by the side core prints of the 


patterns and the frame Gl, are filled 


with sand, which is rammed and struck 
off to the top edge of the frame Gl 
That free access may be had for th 
ramming of the sand underneath and 


around pattern H1, four openings ar¢ 


provided in its upper surface as shown 


at Kl. To complete the mold, the 
frame must be lifted off, fillets placed 
in the corners and the king pin core 
El set in position Unlike a great 
many molds for steel castings no risers 
nor sink heads are provided, a flow-off 
being placed on the mold at the end 
opposite that of the runner 
Three views of the making-up n 

with the king post pattern H1 in ce 
are shown in Fig. 3. Its constructior 
is of little import s it may b 
made of wood lesired, as well a 
the post pattern If made steel 
angle sections, however, it will be 


found very serviceable and convenient 


for handling, while the cost of its 
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Box For Core B-1 


reinforcing bar is riveted in place as 
shown at P, and can be seen more 
clearly in the enlarged cross section. 
The ends channel 


irons so placed that when the frame 


consist of 5-inch 
is set over the mold they will clear 
the cores Bl. 


Cope and Drag Patterns. 


Sectional views of the cope and 


drag portions of the pattern are shown 


July, 190' 


in Figs. 4 and 5. As the center plate 
J2, side bearings K2, side guides L? 
and core prints Q, are particularly e 

posed to the rammer, they are usuall 

made of cast iron, as well as the king 
post pattern used in connection wit! 
the making-up frame, which, of cours 

requires the construction of temporary 
patterns, One method of making t! 

drag portion of the pattern is shown 
in Fig. 4. Owing to the rough usag 
to which these patterns are subjected, 
durability is an important factor. Pi: 

is frequently used, but maple is pr 
ferred as it gives better service under 
constant use and is not readily affected 
by moisture. It is not advisable to 
place too much reliance upon glued 
joints which should ‘be secured with 


screws. A pattern, however, used 
daily in the foundry, although w 
protected, will absorb’ considerable 


moisture, which will result in a slight 
distortion or swelling. This may cause 
no serious the 
the pattern unless side joints are ex 
posed and give way, resulting in an 
uneven -surface of the pattern. 


trouble in drawing 


Preventing the Swelling of the Pattern 


To eliminate this source of trouble 
as far as possible, the side material R 
of the pattern is made to conform to 
the outline of this side portion of the 
bolster, and the separating and filling 
in material is placed between. W 
the exception of the material S which 
closes the top, it is advisable to have 
the grain of the bracing run crosswise, 
as there is no apparent swelling of the 


wood lengthwise of the grain. The 
two end core prints T are built 
place, while the side prints U are 


securely attached with pin and screw 
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t While the side elevation shows the jurious to a pattern as imperfect provi- A NEW ALLOY FOR BEARINGS 
Le outline of the core prints, the dotted sions for this part of the work AND BUSHINGS. 
lincs N2 give the outline in which core A new alloy adapted for bearings, 
Bl cuts through the side plate of the Core Boxes. bushings and similar work, containing 
bolster. The ribbing as shown at V With the exception of the two core copper, iron, nickel, lead and aluminum 


boxes, from which the cores Al and is the subject of a patent granted to 


geet eee ay Bl are made, shown in Figs. 6 and 7, Warren G. Black, St. Louis. It con- 
— ie ed a= the remaining four boxes, shown in tains copper 50 pounds, iron 40 
hi Figs. 8, 9, 10 and 11,. require little pounds, lead 6 pounds, nickel 4 
NS HH hy description. There are several features pounds, aluminum + ounces. The 
H aN } 31) in connection with the construction of ™@"™ of making the mixture fol- 


lows: The iron is first melted, the 
1\\ mi ioe ,, nickel is added and the bath is kept 
! 7 to which attention should be di- es : 
1 F | While tt : - at a high .temperature until both 
rected. lulie th sides and ‘bottom 
° - : A . _ metals are melted and_ thoroughly 
boards of these two boxes could be 


==. the core boxes shown in Figs. 6 and 


> 















































ee: , ‘ : mixed. The copper is next added, 
) yzry made intact, their method of construc- then the aluminum and the lead is 
1 tion, shown herewith, eliminates the in- jntroduced last. The inventor claims 
jurious and often unnecessary use of a that the addition of the aluminum 
ae t 
EZ yee G 
“ Z| Core C1 be] Aq Dy». ; A Z 
a Section EF 7 foundry 
ic, 8—Core Box For Core C-1 ) 2 ie ee |!\\ 
. ro) ae 
n I | 
- may be cut from the solid or the fillet | | | 
lressed out and the ribs inserted. | 
mn | 
Cope Pattern. | | | Laud 
: Several views of the cope half of the | | | 
pattern are shown in Fig. 5. Owing | 
: to its shallowness, it does not permit a. ig pore Fs 
e | Core EI 
4 built-up construction, and there- . 
: fore, the material is glued as shown 
n the cross section CD. That the —— mM 
io joints may not give away, it is advis- 
i ble to bolt the structure together at ) 
ss three points, as shown at W, it signs SST tian 
‘he sinking the nut and head of the bolts HW ee 
the surface and plugging the 
The métal parts are next at Fics. 10 ann 11—Core Boxes For Cores E-1 anp F-1 


l, and the two sections of the 


F iar ; 
rn are completed by binding their . pba , 
. . rs hammer. In the cross section AA, raises the temperature of the metal 


Fig. 6, is shown the form and arrange- sufficiently high to insure the melting 
ment of the two loose pieces B3 and of all of the iron and nickel 


posed corners with iron bands as 
shown. If the pattern is to be mount- 


n a molding machine, it is ex- : : aS 
_ the metal rib B4, aud to show this 


1 down about two inches below ; 
laanele i : “Anrep ntea r tte 
clearly it is represented by dotted 


. , , , mo 
irting line as shown at X. When | nds. : apie ; 
, lines. That portion of the core which 
i 


FACING FOR SMOOTH 
conforms to the angular ends of the CASTINGS. 


side prints, U, Fig. 4, is formed by the By W. J. Keep 
ttre Ext peat s hace locks is f 
bl CKS B3. Within tnese b CKS 1S Quest _We 


upon a match board, the rapping 
lrawing facilities should receive 
reful attention, as nothing is so in- 

ee eran ene ae tion: are making rather 
also formed the projection on the Core jieht ‘castings, highly ornamented, 
which cuts through the side plates = 








ithcaght Cheannggige Fie ; While th which must be polished on the high 
si tae a ig is AO surfaces and nickel-plated. We have 
metal rib B4 = sry oe wep Pcs used finely ground seacoal facing but 
waren + 1 See on ~ blocks the sand burns into the > castings. Our 
me or8 drawn mates the -0 e has been customers will not go to the expense 
C |= rol ed over, and the overhanging pro of pickling. 

; = jections of sand are supported by ie ; 
ae Suiaiiie sia. anda ubbacaemealilies The . Answer:—lf you cannot’ use lead 
/ Be Nene ee fore ere Sere facing followed by charcoal and print- 
\ core boxes illustrated lerewith do not back the pattern, I would use some 
show the iron bands on their upper finely ground lead and paint all parts 
; Core D1 | edges, a feature of their construction of the mold with it using a camel’s 
—_— that should not be overlooked, as the hair brush. All of the surface lead 

< The Foundry 


sharp core sand cuts away this surface should be blown off. Soapstone might 
Fic. 9—Core Box For Core D-1 very rapidly. also be used to advantage. 























































































MOLDING MACHINES VS. HAND MOLDING’ 


Recent development in molding machine practice and 


a forecast of the mechanical molder of the future 


HE molding ma 
chine, within re 
cent years, has 
been developed 
from the — plain 


squeezer, W h ich 








performs only the 
ramming of the 
sand, to the most 
romplicated auto 
matic type, that 
akes a flask from 
a laborer’s hand and returns a fin 
ished mold The molding hine 
then, really exists. It has taken the 
place of the molder in part, but not 
in all operations, becaus lacks 
adaptability If we take a bench 
molder, able to handle a range of 
flasks from 10 x 12 inches to 16 x 
20 inches, he will be li » mold 
anything that can be put into thos« 
flasks, no matter how flat ir 
deep the castil 5 nay Ch 
is what we call the laptability 
the molder. 

The present automatic molding m 
chines do the work, but only = such 
work as they have been designed for 
The field seems, then, to be a small 
one, as for each class 
special class of machne 1s required 
I believe that an adaptable machine 
eae ‘ daptabl 

n be built, provided the proj pri 
cipl s are obs ed 

lo m k 1 m id m hi h Ss § 
be given all that is given to the 
molder, including a pattern, flask 
sand, and then it must be provide 
with such mech ] ( nees 
which will enable it to ram the sand, 
turn the mold o\ nd « he p 
t Tha s all that mol 
does while 1 g The patching 

p the mold seems be tl nly 

part requiril re kill b t 1 \] 

( his } +] 
the patt 

the mold he tl S ly 
ical | t g thes ] 
d. It tl t! mol 
| sh S wpe! ( 

the man, bs se if the mol n 


BY GEORGE MUNTZ 


built to draw the 


vertically, it will do it all the time. 


chine is pattern 
Ramming. 

The 
molding machine is the lack of a unt- 
As far as the 
mecerned the 


main drawback of a universal 


versal ramming device. 


ramming is c molder is 


universal. He knows that if he 
molds stove plate castings, he will 
have to ram the sand a certain way; 
if he molds hollow-ware he will have 
to ram the sand another way. In 
some molds the sand has to be 
rammed differently during the prog- 
ress of molding, and this the molder 


can do because he is the adaptable 
molding machine, par excellence. 
The ramming question has been dt 
tacked. in different ways The first 
method was the result of a simple 
observation. The rammer_ of the 
molder, when it comes down on the 
sand, squeezes it upon a certain area, 
and it was believed that if the ram- 


increased so as to cover the 
flask 


mer were 


entire and sufficient pressure ap- 


pled, the ramming could be done just 
as well. This was the origin of the 
squeezer. Practice shows that the 
piston or squeezcr plat does not 
act like the rammer on account of the 


physical condition of the sand. If 
sand were absolutely dry and free 
from clay, entirely unfitted for mold- 
ng, it would pack perfectly even, 
but foundry sand needs a binder and 
needs moisture, and therefore’ be 


mes the poorest material for even 


compression over  wuneven — surfaces. 
But practice shows also, that while 
the ramming is uneven in the im- 
mediate neighborhood of the pat- 
tern, it becomes very uniform a cer- 
tain distance above the pattern 


Disappearing Pattern Machine. 


This observation led Ph. Bonvil- 
and E. Ronceray to build their 
disappearing pattern nrolding machine. 
This machine is a squeezer, but the 
sand which is packed evenly over 
he pattern, is in tt used as a 
piston to compress the lower layers 
of sand. This is done by building be- 
tween the pattern and the piston sup- 


prismoid following ex- 


the outline of the 
of the having about 
one-third of the pattern height. The 


l¢ 


actly parting line 


pattern, and 


whole slides through a stripping plate 


and when only the portion of the 
pattern which is wanted appears 
above the stripping plate, the ram- 
ming stops, while the pattern. still 
goes down, drawing itself through 
the stripping plate. This method has 


been successfully applied and_ the 


writer has seen six 3-inch projectile 
shells, about 12 inches long, molded 
in a 14-inch, round flask, leaving 
44-inch sand walls, and the sand was 
perfectly packed. The only apparent 
drawback is the cost of the patter 


plates and the enormous machine r 
quired for a 


flask. 


comparatively sm 


A Novel Ramming Movement. 


Another French inventor recently 
conceived the idea of using m 
pressed air, but without any | 
The flasks he uses are special 
when filled with sand, are covered 


the bottom of which 1s 


sheet. 


a chamber, 


rubber Compressed air is ther 


admitted, and the rubber sheet acts 
as a piston and squeezes the s 
evenly. Of course the surfa 
sand left by the rubber sheet 

from being a plane, and_ requires 
some striking off for each mold. At 
some time in the near future I expect 
to show the possibilities of this ma 
chine. 

One of the operations of the mold 
er was observed when the squeezet 
was designed, but he has other ways 
of ramming. For instance, in orna 
mental molding and in deep work, 
he often compresses sand in his 


hand in the shape of a soft bal 


throws it against the pattern. | 
operation is repeated a certain numb 
the 
this 


undoubtedly 


mold can _ De 
This 
the 


of times, whole 
fashion. 
led to 


machine, 


rammed in 
vation 


opment of the gravity 


Jarring Principle. 


There is another method, used more 
the n 
taking 4 


by the coremaker than by 


er, and which consists in 
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ire box full of sand and pounding 
on a table until the required de- 
ee of hardness of the sand is at- 
t ined. This method has been very 
siccessfully applied in the jarring 
machine, and molds are made by this 
method that are perfect in every re- 
spect. The only 
experienced 


inconvenience ever 
such machines was 
that the sand would not pack hard 
enough on top of the mold, but this 
was easily remedied by casting heavy 
of the of the flasks used 
and placing them on top of the molds 
while ramming. 


with 


plates size 


Of course the jarring machine re- 
heavier foundations than any 
molding machines, but 
such foundations are made every day 
for steam fail to 
should 


quires 
ff the other 
hammers, and we 
the sacrifices 
not be made in the foundry. 


see why same 
Molding Machines and Machine Tools 
Compared. 


It always seemed to me that mold- 
ing machines 
the 
every 


were considered step- 


sisters to tools, 
and that 


keep them 


other machine 
made to 
the 
the 
lathes and milling machines. 
skilled 
ate machine 
but if 
one of human 
genius you will notice that every op- 
of the been de- 
signed to replace some motion of a 
skilled this manner 
that the screw machine is fed with a 


11 


effort was 


from attaining same 
modern 
To do 

intri- 


built, 
front of 


legree of perfection as 


away with labor, very 


tools have been 


you are 


these 


standing in 
productions of 
has 


eration machine 


hand. It is in 


of wire, and turns out thousands 
f perfect the mere 
supervision of a boy or an unskilled 
laborer. 

When the sales- 
man interviews the purchasing agent 
f a foundry the latter always 
presses a desire for a very simple ma- 
chine which will do, in the hands of 
unskilled operator, the work of a 
skillful molder. Molding 


have 


screws under 


molding machine 


b> 


r 


machine 
thus 
fractions 


iufacturers then, far, 
been 


the 


able to produce 
machines which would do in 
the foundry what the automatic lathe 
the milling machine do in the 


machine shop. A molding machine, 
’ as universal in the foundry as 
the automatic lathe in the machine 


, has to be just as complicated 
an’ what is more, has to be built so 
to meet the exacting condition 
ted by the presence of dust and 


1 
Ae 


Universal Molding Machine. 
believe, that to be successful, a 
ersal molding machine should pro- 
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duce, in one operation, the cope and 
drag of the mold, doing, 
a large amount of handling is saved 
and a considerable number of mistakes 
avoided. This, of 
because 


for in so 


course, is not a 


rule when it comes to molds 
6 x 9 feet in size, the machines would 
be so large that they would be im- 
practical. 
There is another instance where it 
would be better to produce only one 
part of the mold at a time, namely 
pattern plate is 
used; the cope and drag of the mold 


are then identical and only one pat- 


when a_ reversible 


tern plate is required for making 


complete mold. 
To the 


we had better 


a 


draw plates mechanically, 
the 


mold is 


first observe how 


When the 


pattern is 


does it. 
the not a 
split pattern, the cope has to be re- 


molder 
rammed and 
moved very carefully so as to avoid 
the breakage of the sand. In remov- 
ing the cope, the molder has to do a 
certain amount of guess-work, as he 
never knows the extent of the damage 
until the cope has been rolled over. 


Removing the Drag Pattern. 
To 


drag is 


the 


because 


the 
comparatively 


remove pattern from 
easy, 
the molder sees what he is doing and 
if he the little too 
much on one side the sand breaks and 
tells him that he has to 
a little more on the other. It is, 


therefore, apparent why the molder is 


raises pattern a 


incline it 


pleased when he gets a split pattern 
and the 
from the cope and drag in the same 
fashion. 


can remove two halves 


This is the method we will 
the 


because 


have to follow in drawing pat- 
every 
considered a 


means an 


tern by machinery, 


pattern then be 


split 


can 
pattern. It unneces- 
sary rolling over of the cope, but this 
is of trifling importance. 


Motive Power. 


As far as the motive power is con- 
kinds 
hand, 


cerned there are two which 


hand 
and electric power. The first has been 


the foundryman has at 


fostered and is, I think, quite primi- 


tive. 
Compressed air and hydraulic power 
are now used, but they mean a greater 


initial expense and this is one of the 


reasons why foundrymen do not use 


molding machines to a greater extent. 


Then why not use electric power, 


which the foundryman has always at 


hand? It takes very little power to 
drive a molding machine, then why 
not make it belt-driven, make it self- 


contained and provide it with its own 


motor? While the efficiency of com- 


pressed air is low that of hydraulic 


241 


power is high. I was once a convert 
to the latter, but I soon learned that 
water does not agree very well with 
sand and wood and metal patterns. 
Leaks are frequent wherever piping is 
used, they mean only waste and trouble 
with hydraulic machinery. I prefer 
the belt drive or better, an electric 
motor in a dust proof case, directly 
geared to the machine. 


Molding Machine of the Future. 


In conclusion, the molding machine 
of the future will be just as automatic 
as the machine tools of the machine 
shop. It will be belt-driven or will 
be self-contained and have its own 
electric motor. It will unquestionably 
have a universal ramming device, an 
automatic clamping device which will 
allow the molds to be rolled over 
without fear of the flasks separating 
from the pattern plates and an auto- 
matic and adjustable pattern drawing 
arrangement. And here is where we 
hear the foundrymen say that it will 
take mechanics to run such machines. 
It will 


not, any more than it takes 
mechanics to run automatic screw 
machines. 
in every machine shop there is a 
tool-maker who has the supervision 


of all the machines and equips them 
with the tools without they 
would not be automatic. In the mod- 
ern foundry there will also be a kind 
of a tool-maker, but this man will 
have to be even more universal than 
his brethren of the machine shop, for 
besides being a machinist he will 
have to be a molder. He will make 
the pattern plates and look to the 
fulfillment of the good working con- 
ditions of the 

Foundrymen 


which 


machines. 
now have everything 
necessary for a solution of the prob- 
lem. They know that molding ma- 
will never take the place of 
the good all-around molder, but will 
be a great help to him in the tedious 
task of duplicate work. 


chines 


They know 
also that the foundry in any big con- 
cern always pays big dividends, al- 
though the methods employed to at- 


tain this result are the 


same as our 
grandfathers pursued on a_ smaller 
scale. The foundry should, therefore, 


be modernized and raised to the same 
high state of development as the ma- 
chine shop. 


The Detroit Foundry Supply Co., 
Detroit, manufacturer of foundry sup- 
plies, has purchased the business of the 
Detroit Platers and Polishers Supply 
Co., manufacturers of various composi- 
tions, such as tripoli, crocus, Vienna 
lime, etc., and dealers in platers’ and 
polishers’ supplies. 





REPAIRING BROKEN BRASS CASTINGS 


Novel methods pursued in the brass foundry of the 
Chicago & Alton Railroad, Bloomington, Ill. 


HE 


brass 


output of the 
foundry op- 
Chi- 


rail- 


erated by the 
Alton 
Blooming- 


T 


cago & 
road at 
ton, Ill., 


largely of 


consists 
journal 
similar 


boxes and 


work, although extensive repairs are 


made to castings which have become 
badly worn or broken in service. All of 
the metal used in this shop is melted in 
oil furnaces similar to the one shown in 
Fig. 7. It is of ordinary, drop bottom, 
box type in which crude oil is used for 
fuel with air at 80 or 90 pounds pressure. 
In melting brass in this way a refractory 
carbon compound is formed on the bath 
of the metal which must be skimmed off 
carefully. This is done through the hole 
in the side of the furnace through which 
the flame is issuing. If this slag becomes 
mixed with the melted brass in any way, 
imperfect and drossy castings result. 
While the loss of metal by this method 
of melting is somewhat greater than in 
ordinary practice, nevertheless, the cost 
of fuel has been greatly reduced by the 
use of oil. 


Casting Bearings. 


When casting brasses for driving wheel 
boxes it is the practice in this foundry to 








Fic. 1—Corr AND Drac oF WHISTLI 
Base Mo.tp 





pour the metal direct into the iron boxes 
instead of casting them separately and 
then machining them to a fit. Great care 
must be exercised in allowing sufficient 
metal for shrinkage, and the iron boxes 
are expanded by heating them with a 
blow pipe, using oil as fuel, as shown in 
Fig. 2, until they measure 3%-inch more 
than normal across the open side. The 
measuring is done by trammel points set 
to center punch marks on the box. When 
the box has been sufficiently expanded, a 
special mandrel is placed in it and the 
brass is cast. By this method of casting 











. 2—HEATING THE JOURNAL Boxes 


WitH Fue. OI 


a better fit is obtained than in any other 
way, and all expense of machining except 
boring is obviated. 

The and broken 
brass castings forms a large portion of 
the work done at this shop and this is 
accomplished by fusing new metal onto 
Cracked, broken or worn 
and many 
other fittings are repaired in this way 
and on large and complicated castings 
the saving is considerable. 


repairing of worn 


the castings. 


lubricators, valves, whistles 


Repairing a Whistle Base. 


The method of repairing a whistle base 
is shown in several of the accompanying 
illustrations, and this practice with proba- 


BY ETHAN VIALL 


bly a few modifications can be adapte 
to considerable work done in the i- 
nary jobbing shop. The threads inside 
of the Iarge end of the whistle base were 
broken and torn. These were turned off 
in a lathe together with some additional 
metal and a wooden ring was made the 
same size as the metal removed, and 
thick enough to allow sufficient metal for 
rethreading after the new brass had been 
fused to the base. The cope and drag 
of the finished mold, after the wooden 
ring had been withdrawn, is shown in 
Fig. 1. A sectional view of the mold 
showing the arrangement of the pouring 
basin, runner, overflow, etc., is shown in 
Fig. 8 The pouring basin is built up to 
give pressure and the entire mold is 
slightly tipped to give the brass a good 
head so that it will flow freely through 
the runner into and around the cored 
space made by the wooden ring, through 
the riser and overflow into the catch 
basin at the side of the mold. Fig. 3 
shows the mold while the metal is being 
poured, and the casting, with the runner 
and riser still in place, is shown in Fig 
4. 

To insure satisfactory results, sufficient 
new metal must be run through the mold 
to fuse the surface of the old metal be 
metal is allowed to set 


fore the new 


and cool. It is rather advisable to run 











3—View oF MoLtp WHILE THE 
AL IS BEING PoUuRED 








nos ea wf =» = =— = - © 


onal 
the 
and 
for 
been 
drag 
den 
n in 
nold 
ring 
n in 
ip to 
d is 
good 
ough 
‘ored 
ough 
catch 
ig. 3 
being 
inner 


Fig 


icient 


mold 
| be 














‘uly, 1909 


» much metal than an_ insufficient 
amount through the mold. For repairing 
the whistle base referred to about 40 or 
so pounds of brass were used to fuse six 
or seven pounds. On a heavier casting 





Fic. 4—TuHe REepAIRED WHISTLE BASE AS 
SHAKEN OvuT OF THE SAND 


it will probably be advisable to use more 
new metal to fuse this same amount. In 
Fig. 5 is shown a whistle, part of 
was broken off, and which was 
replaced by the fusion process referred 


which 


to. The runner is shown at 1 and the 
riser at 2. 


Valve Stems. 


The method of preparing a valve stem 
for molding is shown in Fig. 6. A wood 
pin A is made ‘and a hole is drilled in 
one end large enough to easily slip over 
the end of the valve stem for a distance 
of about 3% of an inch, as shown at B. 
The stem and pin are rammed up to- 
gether in the sand, the wood pin is re- 
moved and the new metal is fused on. 
After being shaken out of the sand, the 
valve stem is turned to size, sufficient 
metal having been allowed for this pur- 
pose. When repairing a crack in the side 
of a hollow casting, the clay or sand is 
packed inside of the same and the sec- 
tion to be repaired is placed in such a 
position in the mold so as to prevent the 
metal from running over any other part 
of the casting. The pouring basin and 
runner should also be arranged in such 
a way that there will be sufficient pres- 
sure of metal on the parts to be fused. 


Arthur 
street, 


The business of D. Little, 
Inc., 93 Broad Boston, estab- 
lished in 1886, has been incorporated 
under the name of Arthur D. Little, 
Inc., in that the facilities of 
tle laboratory may be further extend- 
This concern is prepared, through 
its large staff of specialists, to under- 
t.ke any work involving the applica- 

n of chemistry to industry. 


order 


TRE FouNnpry 


FLUORSPAR FOR FOUNDRY 
USE.* 


By F. Jutrus Fous 


The present foundry practice is to 
use pure limestone (calcium carbon- 
ate) for flux in the cupola, 100 pounds 
of limestone to a two-ton charge, and 
either no fluorspar at all or only such 
small quantities of 
sary to help bring about a quick melt 
of the limestone. If no pure limestone 
is available, then dolomite is used, and 
in conjunction with this, fluorspar is 
indispensable. In many foundries, es- 
pecially in the small ones, only a sin- 
gle two-hour heat is made per day, 
so that the time consumed is immate- 
rial. In the large foundries continu- 
ous heats are demanded, with an out- 
put of at least 15 tons per hour. The 
use of fluorspar reduces the length 
of time required for each melt. Where 
fluorspar is used with dolomite, only 
one-half as much time is required as 
for dolomite without fluorspar. The 
type of cupola used makes little dif- 
ference. A typical practice in this 
respect is that of the Crane Co., Chi- 
which, after repeated attempts 
to get pure limestone for flux, settled 
upon the use of fluorspar and dolomite 
in the ratio of 25 or 30 per cent of 
fluorspar to 100 per cent of dolomite. 


it as are mneces- 


cago, 














Fic. 5—WuiIstLe REPAIRED BY THE 
Fusion Process 
For example, a 2-ton charge, con- 
sisting of pig iron and scrap, with 


sand-covered gates, would require 25 
pounds of fluorspar and 85 pounds of 
dolomite for flux, the two being mixed 
together and shoveled into the cupola. 





*From a paper presented at the New 
Haven meeting of the American Institute of 
Mining Engineers. 
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Analyses of typical fluorspar and dol- 


omite used are shown in the 
panying table. 

Such 94 per cent of 
available calcium fluoride, for some 
fluorspar is necessary to flux the lead 


and zinc as well as the silica. A fluor- 


accom- 


fluorspar has 

















Fic. 6—MetHop or REPAIRING A VALVE 


STEM FOR MOLDING 


spar is specified for this use that con- 
tains less than 2 per cent of silica, 
and the dolomite must not contain a 
greater amount. This means that 
only No. 1 fluorspar can be used. 
Lump is purchased, as it is likely to 
contain After the fluor- 
spar reaches the foundry it is broken 
into pieces not larger than the size 


less. silica. 


of an egg, since larger pieces would 
be likely to strike the lining and, com- 


bining with it, destroy it. The cu- 
polas have the usual fire-brick lin- 
ings, which, if precautions are ob- 


served, are but slightly if at all af- 
fected. The sulphur is not likely to 
be reduced materially by the 
fluorspar if 
cent, but if 


use of 


there is less than 1 per 


more the reduc- 
tion of sulphur will be marked. 
Aside from its use in the cupola, a 
small percentage of ground fluorspar, 
placed -in_ the ladle, 
which rise 
to the surface as a heavy mass, and, 
after stirring to insure 
ture, are skimmed off. According to 
R. C. Hills, gray iron so treated pro- 
duced not only a softer iron, but when 
molded 


there is 


bottom of the 
serves to slag impurities, 


perfect mix- 


and broken on a 
testing machine, showed 11 per cent 
greater breaking strain than bars 
made from the same pig not so treat- 
ed. For malleable iron, similar treat- 
ment 


into bars 


showed a malleable iron 
with an increased tensile strength 
(55,000 to 60,000 pounds), and an in- 
crease in elongation (4 to 5 per cent) 


more 
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over ordinary malleable iron. Frogs 
made out of this material cracked to 
a far less extent than ordinarily. 

The use of fluorspar in the iron and 
steel industry is extending. At pres- 
ent, the percentage of fluorspar con- 
sumed is of 1 per cent of 
the quantity of limestone flux used in 
America; but there has been a small 
but steady increase in its use during 
recent years. This is chiefly due to 
the extension of the basic open-hearth 
steel manufacture. Fully 80 per cent 


one-half 
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THE ECONOMICAL USE OF 
SCRAP. 


By B. BAxTER 


Many 
their 


could regulate 
mixtures more successfully if 
they would devote more time and at- 
tention to the scrap storage yard. 
In many shops scrap is divided only 
into two classes, narnely, stove plate 
and hard scrap, and machinery scrap. 
The as as_ the 
other metalloids in stove plate can be 


foundrymen 


silicon content well 




















Fic. 7—THE Fue OIL 


of the American fluorspar is consumed 
in basic open-hearth plants. Of this 
quantity, more than 90 per cent is in 
the gravel form. About 5 per cent of 
the total American fluorspar consump- 
tion is used by other branches 
iron and steel industry, chiefly 


of the 
in the 


manufacture of car wheels and malle- 


FeO; + 


- Alg( ds 
0.006 0.50 
0.007 0.68 


Fluorspar 
Dolomite 





For 
the first purpose, lump is chiefly used; 
for the last 
ground fluorspar. 

Out 800 iron and_ steel 
plants, only about 65 are known to 
use 


able and ordinary iron castings. 


two, either gravel or 


of some 


fluorspar, chief among the users 
being all the larger and more impor- 
tant of the basic open-hearth plants. 
Of the total number of foundries, only 


some 150 have used fluorspar. 


B. D. Smoot, of the Metal Mfg. Co., 
Philadelphia, reports the 
for both imme- 
differ- 


ent alloys manufactured by this con- 


receipt of 
numerous large orders, 


diate and forward shipments, of 


cern. 





3RASS MELTING FURNACE 


considered fairly constant and for this 
reason this scrap is in fairly heavy 
demand. On the other hand, it is 
not always the cheapest old material 
that can be purchased and the loss 
in melting is usually very high. 
What is termed machinery scrap 
frequently contains miscellaneous broken 





ZnS and 
ZnCO; 
1.69 


CaF, 


CaCO, 
96.75 


53.50 


MgCO; 
45.19 


PbS. 
0.08 





sections often containing much wrought 
iron in the form of and bolts 
liberal admixture malleable 

Some of _ this 


cent 


nuts 


with a of 


sections. scrap. will 


analyze two per silicon and 


0.04 
large 


not 


more than per cent 


that apparently 
appear soft will contain not more than 


sulphur, and 


again, pieces 
0.50 per cent silicon, while the sulphur 
content 


An 
be taught 


may run very high. 


intelligent laborer can easily 


to sort this material, and 
it will certainly aid the foundryman 


in making mixtures. 


Without an 


more accurate 


analysis, chillcd or white 


iron in the scrap pile is difficult to 


July, 190° 


grade. The silicon in castings vary 
ing in thickness from stove plate u 
to 2 inches may range from 0.5 to 1.5 
per cent, and in castings more than 
3 inches thick, if the fracture shows 
a heavy chill, it is safe to conclude 
that the silicon may vary from (.4 
to 1 per cent, while the sulphur will 
probably vary from 0.05 to 0.02 per 
cent. As a general rule it may be 
taken for granted that the sulphur 
in castings having a white fracture 
will be high and the silicon low. 

As a guide by which to estimate 
the amount of silicon, sulphur and 
phosphorus in gray iron scrap, cast- 
ings up to 1 inch in thickness can 
be considered to have from 1.5 to 2 
per cent silicon and sections fron 1 
to 3 inches thick can safely be es- 
timated to contain from 1 to 1.75 
silicon with the sulphur approximately 
0.06 per cent. Above 3 inches in thick- 
ness a fracture showing a large open 
grain may show a variat.on in the 
silicon from 0.75 to 2 per cent. Pul- 
leys and other scrap which has been 
machined can be estimated to con- 
tain 2 per cent of silicon and upwards, 
and it will, furthermore, be fairly low 
in sulphur. If the scrap exceeds one- 
half of the mixture, leeway of 01 
to 0.15 per cent should be allowed 
on the silicon content and 0.005 to 0.01 
per cent on the sulphur. 


MIXTURES FOR WHITE METAL 
PATTERNS. 


An excellent mixture for white 
metal patterns which costs approxim- 
ately 25 cents a pound at the present 
price of metals, contains tin 41 per 
cent, lead 41 per cent, bismuth 2 per 


POURING BASIN 


RUNNER 
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Fic. 8—SeEcTIONAL VIEW OF WHIS! 


Base Mo tp 


cent and antimony 16 per cent. This 
is a non-shrinking mixture which 1s 
used exclusively by one of the largest 
implement makers in the country. A 
cheaper mixture, which is highly rec- 
ommended, contains tin 2 and zinc 5 


An for 
and match plates, widely used, con 


aluminum mixture patterns 


tains zinc 2 and aluminum 1. 
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THE DISTRIBUTION 





OF WASTE LOSSES’ 


A system for the brass foundry for apportioning the 


losses in raw material to the cost of finished product 


N THE melting and 
mixing of non-fer- 
rous metals, the 
losses that occur are 
an important factor 
in the cost of pro- 
ducing this class of 





material, and it is 
the object of this article to indicate 
one method by which these losses 
can be distributed over the cost of 


the finished product. ft is also quite 
evident that the reclaimed materials are 
of sufficient value to be taken into con- 
sideration detail the 
case with the working of ordinary iron 


more in than is 


steel. 
We have two distinct phases of this 


and 


loss. 


First—The loss in converting the 
riginal metals, whether in the form 
of prime metals, gates, Sprues or 


scrap purchased outside, into castings 
and— 

Second.—The loss of remelting the 
turnings, borings and chips from the 
finishing department. 

In foundries furnishing castings di- 
rect to customers, the first loss is the 
nly one to be considered. When the 
castings are machined before they be- 
come salable articles, the second loss 
also considered. In some 
establishments the are treat- 
ed as though they were sold at cost 
to the finishing department, but in 
such cases a separate cost accounting 
must be made of this material in 
connection with the subsequent hand- 


must be 


castings 


ing 
Foundry Losses. 

We will consider first the original 
loss of handling in the foundry. This 
made up of items, 
such as the loss in the melting fur- 
naces due to volatilization, oxidation, 
and combination into fusible or im- 
pure substances; the loss in skim- 
ming; the loss in spilling of metal on 
the floor; the loss of metal in grind- 
chipping and cleaning castings. 


loss is several 


These losses should, of course, be 
crelited with the salvage obtained 
from the recovery of metal, or sale 
of such items as grindings, sweep- 
ings, foundry dirt washings, etc. 





*Presented at the annual meeting of the 
American Brass Founders’ Association. 





While it is in most cases quite dif- 
ficult to separate these various loss- 
es the total of them can be 
very readily determined, accounted 
and reduced to a percentage of the 
weight of good castings produced. 
This accounting can easily be made 
continuous and results checked from 
time to time, and such changes made 


sum 


in the cost of these items, as may 
be deemed advisable. 
Loss Distribution. 
Let us assume that the resultant 


and final composition of the metal in 
the castings has been predetermined, 
and that the and 
amounts of certain original 
to produce such a resulting composi- 
tion has been also determined. We 
are in fact only concerned with the 


relative specific 


metals 


original cost and quantity of the ma- 
terial and the resulting quantity. The 
difference is all loss, and its effect is 
to increase the per 
weight of the resulting castings to a 
point where it equals the total cost 
of by 
the total weight of all the castings it 
is possible to make from this mate- 
rial. Let us assume for purpose of 
illustration that we have 1,000 pounds 
of original metal in such relative 
amounts as will produce a certain 
composition in the castings, and that 
the cost of this original metal is 
$150.00, or 15 cents per pound. If 
we could melt and remelt this metal 
a sufficient number of times so as to 
transform all of it into castings ex- 
cept what was irretrievably lost, we 
would find that something less than 
1,000 pounds of had been 
produced. If this were 5 per cent of 
the original amount or 50 pounds, the 
material in the resulting 950 pounds 
of castings should equal the original 
cost, or $150.00. This would be 
$0.15789 per The resulting 
cost per pound of the castings can be 
reduced to a formula arrived at in the 
following manner: 

Let X the of one 
pound and Y the loss in percentage 
of the original mixture; then the loss 


cost unit of 


the original material divided 


castings 


pound. 


represent cost 


equals —— and the good castings 
100 


BY L. W. OLSEN 


Y 


100 


sultant amount of castings must equal 


equal 1. . The cost of the re- 


the original cost X, and per pound 
: Xx 100X 
this would be ————- = ———.. This 
i 100Y 
a en 
100 
then gives us a cost per pound of 
the metal in the castings which has 
been increased by an amount equal 


to the loss of metal in the transform- 
ation. 


Loss in Remelting and Finishing. 


We come the influence on 
the cost of the finished article, of the 
loss in remelting the metal removed 
in finishing, which is relatively great- 
er than in 


now to 


melting original metal. 
In other words, the value of the bor- 
ings and turnings per pound is not 
as much as the metal 
of the composition, because of 
the greater loss in melting this class 
of material. If this not the 
case, we could consider the borings 


value of new 


same 
were 


and turnings simply as prime mate- 
rial to be used over again. 
the only 
this calculation is 
in melting 
regular of 
would be and 
subsequently as 


However, 
into 
additional loss 
what the 
melting new metal 
shall to 
the percentage of 
additional loss, and it will be well to 
bear this distinction in mind. For a 
given and material of a 
specific composition, this loss, as ap- 
plied to specific article, 
with the amount of metal removed 
from the rough castings, which must 
at some subsequent time be remelted, 
and the 
we 


consideration 
the 
turnings, 


entering 


over 
loss 


be referred 


process, 


any varies 


aS we increase relative 
of must in- 


crease the cost per unit of the metal 


amount turnings, 


remaining in the finished article to 
make up the loss. 
Formulas. 


Take the original cost per pound as 
represented by Y, and let the cost per 
pound in the finished casting be rep- 
resented by Y*; let W represent the 
percentage of metal removed, and X’ 
the percentage of additional loss in 
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remelting this metal. If we take one 
pound of castings, and in machining 
W 
we remove — 
100 
additional loss of X’ per 
W X11 
loss ———— we reclaim the 
10000 
difference between the metal remelted 


pounds, which at an 


cent makes 


additional 


and the additional loss, or 
(W WX1)Y 
(100 10000) 
The metal in the finished castings is 
W 
—, and at Y* cents per pound, 
100 
W 
—-——) Y’, 
100 
of the value or cost of the recovered 
metal and the cost of metal in the 
finished castings should equal the ori- 


the cost is (l- The sum 


ginal cost, so that 


W WX! W 
(—— — ———__) Y+ (1 — ——_) Y’=Y 
100 10000 100 
and solving for Y* we have 
WXil 
Y’=Y (1+——— —). 
10000 — 100W 
In order to show the actual results 
of this loss and the consequent effect 
upon the cost per pound of the metal 
in finished 


articles, let us assume a 


value per pound of castings for Y of 
15 cents, and a value of X’* (percent- 


additional loss in remelting), 


of 10 per cent. 


age of 
By varying values for 
W we obtain the following results: 


Increase 


W Factor of Value of 
: 6 per pound. 


Per cent. Y Y 
10 01111 0.15166 0.00166 
15 01764 0.15264 0.00098 
18 .02200 0.15330 0.00066 
20 .02500 0.15375 0.00111 
30 .04285 0.15642 0.00267 
40 06666 0.15999 0.00357 
50 10000 0.16500 0.00501 
60 15000 0.17250 0.90750 
70 23333 0.18499 0.01249 
80 40000 0.21000 0.02501 
90 90000 0.28500 0.07500 
95 -90000 0.43500 0.15000 


Assigning values of 18, 30, 40 and 
50 to W, we 
formulas for the value of Y: 


ee ee 


obtain the following 


9X1 
Y=Y(1+——) 
4100 


When W is 18, 

Y(1+.00219X.) 
When W is 

Y (1+-.00428X.) 
When W is 

Y (1+.00666X. ) 
When W is 


Y (1+.01000X.) 

From this, it is evident that the in- 
crease in cost at first is very slight, 
but as the percentage of metal re- 
moved in finishing increases, the cost 


_ borings and 
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increases rapidly. Under the 
conditions assumed, the increase per 
pound up to 18 per cent is about the 
same as the increase from 18 to 30 
per cent, and from 30 to 40 per cent, 
with the increase from 40 to 50 per 
cent slightly higher. In actual prac- 
tice, the unit on which costs are fig- 
ured is usually the complete article, 
whether made up of one or more 
parts, and it is, perhaps, only in oc- 
casional instances, if at all, that the 
percentage of metal removed in ma- 
chining is more than 50 per cent of 
the weight of the rough castings. 
Such instances as do occur can easily 
be handled individually. 


quite 


Practical Application of Formulas. 


In carrying the results to a practi- 
cal application, we can divide all 
articles to be manufactured into four 
classifications, arranged according to 
whether the percentage of metal re- 
moved from the rough castings is 

From 1 per cent. 
From 18 per cent. 
From 30 per cent. 
From 40 per cent. 

If we use the maximum percentage 
as applying to all cases in any partic- 
ular then we assume a figure 
of 18 per cent for all articles coming 
in the of from 1 to 18 
per cent; 30 per cent for all articles 
coming in the 


class, 
classification 
classification from 18 


The use 
of the maximum figure instead of an 


to 30 per cent, and so on. 


average figure for each class’ will, 


perhaps, be a more conservative plan, 
but if average 
figure can be used for each classifica- 


deemed advisable, an 


tion. The determination of this aver- 


age will be considerably influenced 
by existing conditions, which vary in 
Inasmuch as_ the 


different plants. 


actual differences in the value of Y' 
will be less as the additional percent- 
age of loss decreases, it is well to ar- 
range the classification only after ac- 
tual conditions in any one plant have 
been determined. 

In the practical application of this 
plan, definite information must be ob- 
tained as to the total loss in the 
foundry in percentage of good cast- 
ings produced, and the additional loss 
that is incurred in the remelting of 
what that 
nothing but 
used. With 
take the 


various 


turnings over 


loss would be in case 


new metal is this as a 


basis, we can formulas for 
making the compositions in 
use and compute the cost of each ac- 
cording to the value of the various 


amounts of prime materials entering 
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into them. This cost should, how 
ever, be figured on the amount of th. 
different ingredients that are put int: 
the furnace, and not on the resultan 
composition. The costs of the variou 
compositions thus obtained are the 
corrected to give the cost of meta! 
in the castings, allowing for the lo 

of transformation as outlined in t! 

first part of this paper. 


Net Increases in Cost Per Pound. 


Having determined the actual ad 
ditional loss in remelting borings and 
turnings, the next step would be to 
figure out the actual net increase per 
pound, caused by this influence, and 
determine the number of classifications 
to be used. As stated before, this 
will depend on the actual net dif- 
ference in cost per pound, and what 
degree of refinement is desired. The 
actual values per pound should then 
be computed for each of the com- 
positions used for the rough casting 
condition, and for the various classi- 
fications of percentages of metal re- 
moved in To figure the 
cost of material in any article, it is 


finishing. 


then necessary only to compute the 
ratio between the weight of rough 
castings, and the amount of metal re- 
moved in finishing, to determine the 
classification in which any 
particular article belongs. The cost 
of the proper composition per pound 
for that particular classification of 
finish, multiplied by the weight of 
the finished article, will give the ma 
terial cost for that article. 

The correctness of this method will, 


proper 


of course, depend to a very large ex- 
tent on the with 
transformation and_ the 
loss of 


correctness which 


the loss of 


additional melting borings 


has been determined. Aside from pos- 


sible error in this respect, the result 


will be correct, except for a slight 


error, due to the fact that the losses 


1 


in melting are not proportional to the 


amounts of the various ingredients 


used. For instance, the loss of 


is relatively higher than that of c 


per. However, the actual error intro- 


duced because of this condition 


negligible as compared with other er 


rors that necessarily creep in in 


tually determining the losses. 
Check on Losses. 


The actual methods of accountins 
material for the foundry in order 
obtain continuously a check on the 
various losses, is really a subject by 
itself, and will not be treated in t! 


article, but whatever plan is follow 
should be so arranged as to giys 








will, 
ex- 
hich 
the 
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wih a fair degree of accuracy, the 
information required. 

nder a scheme of accounting 
where the castings are considered as 


nos 


Nes 


tak 


consideration 


to the finishing department, and 


it given for the amount of turn- 


returned, this credit value should 
and probably does take into 
the additional 


loss in 
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of 
loss 


over that 
additional 


this 
metals, 


material, 
but this 
necessarily be 


melting 
new 
distributed 
different 
percentages of metal removed, unless 


must un- 


fairly over articles having 


some very eiaborate scheme were 


devised to make a distribution accord- 
ing to amount of material turned off 


for the various articles. It is very 
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evident that except. in extreme 
cases, where the amount of metal re- 
moved is only a negligible quantity, 
this additional should be con- 
sidered in order to consider costs and 
losses that actually exist, and which 


affect the final results to an apprecia- 


loss 


ble amount, especially in view of the in- 
creasing competition of the present day. 


OPERATION OF THE GRAY IRON FURNACE” 


A discussion of all phases of modern cupola practice including 


the coke and iron charges, tuyere arrangement, 


HEN look 
and see the progress 
that 
in 


we about 


has been made 


our industry in 


feces years, we 
to 


ourselves. 


have reason con- 


gratulate 


The fact, however, 


remains that our old friend, “The Cu- 


1 


T] 


” 
1 


has not come in for as much at- 
ion as have the other lines. 
ie writer has had charge of foun- 


for the past 25 years, and in the 


rse of that time has operated cupo- 


ranging from 36 to 60 inches inside 
eters, and melting from 5 to 40 
a day. 
frequently wonder 


undry owners 


they are having trouble with their 


blaming almost everything but 
management of the cupola. This 
not received the attention that it 


iid, and as a usual thing the cupola 


msidered fool-proof, in fact, is ex- 


d to run itself. Good work with 


he cupola is first of all dependent upon 


na 









of the cupola 
its performance while working un- 
the blast. The 


be such that the proper amount of 


orough knowledge 


construction must 
an actually get in, and in such a 
that the temperature conditions are 
that cold 
tuyere area 


iniform possible, so 
The 


a size and so arranged 


as 
are avoided. 
be of such 
the blast enters the cupola without 
ie friction. 
Shape of Lining. 

ultimate shape of the cupola lin 
to 
found to be slightly built 


if allowed take: its own course, 


be 
e the 
ement that if left that way, is most 
able work. 


out 


tuyeres, and this is an ar- 


for efficient Hence, in 


‘resented at the Cincinnati convention of 
American Foundrymen’s Association. 


chipping the cupola and daubing up, it 
is best left sothat only the refuse mat- 
ter and iron above the tuyeres is taken 
away, but that this natural shape is left 
intact. The daubing can be very light, 
and cracks filled with small broken fire 
brick or flat brick, as the condition may 
As the heat at this 


intense, there 


require it. point 


becomes very is a_ tend- 
ency for the daubing to crack off long 
This 


re- 


melting is in 
falls the 


tards melting afterwards. 


before progress. 


material into stock and 
Bottom is put in so that the surface, 
back and to 
fall too as 


material will run 


while dipping from sides 
the 
the 


with 


spout, does not steep, 


melted downward 
too 


in tapping during the heat. 


causing trouble 
It should 


be so made that the iron will lie quietly 


much force, 


on it, and not injure or break through. 
should at least 
two hours before the blast is put on, so 


Charging commence 
that the stock may become well heated, 
the 
arranged accordingly. 


should be 
should be 
neither too much nor too little coke on 
the bed. the 
is allowed to take all he wants, and the 
dull 


iron, instead of the expected hot metal. 


and time for lighting 


There 
Frequently 


cupola man 


result is a prolonged heat, with 
The iron charged should be of medium 

in small diameter 
should be 
openings for the free passage or rather 
of blast. In 


while the stock can be larger, it should 


size, especially cu- 


polas. There not too many 


escape the large cupolas, 


not be charged too compactly, thus re- 
tarding the blast. 

Fuel Bed. 

of the fuel bed 


number of 


is deter- 
The 
diameter inside the lining, the height of 
the blast of 
For light work, with prac- 


The amount 


mined by a factors. 


tuyeres, pressure, class 
work, etc. 


tically continuous melting and pouring, 


repairs, etc. 
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the tuyeres should be set low, thus sav- 
ing fuel for the bed. The bed should 
extend from 20 to 24 inches above the 
top of the tuyeres, whether one or two 
sets are used. On the other hand, the 
tuyeres must not be set too low, other- 
wise if any iron is to be held, it will 
chilled if 
12 to 16 inches 
to 


be remaining in too long. 


From the bottom 


from 
of the 
right for ordinary 
practice, the bottom being from 4 to 6 
inches thick. 
Slagging, when the 


plate the bottom tuyeres 


would seem about 


tuyeres are very 
low, often does more harm than good; 
it retards melting and is destructive to 
the lining. If the 
heavy, that slagging must 
sorted to, it is better to put the tuyeres 
high in the first place. The slag hole 
should not be opened until the slag is 
high enough to reach it, usually 10 tons 
or so of metal will have passed out by 
that time, 

In for medium heavy 
work, the tuyeres are usually set from 
18 to 24 inches the The 
higher they are the fuel 


cupola heats are 


SO 


be re- 


large cupolas 


from bottom. 


set, more is 


required for the bed. More air must be 


forced through or melting is unduly 
slow. High melting zones and_ blast 
pressures have a tendency to harden 
the iron, make more slag, and give 
trouble generally. 

Iron Charges. 

The charges of iron should be uni- 
form, the first being as large as the 
last. While undoubtedly more _ iron 
could be carried on the first charge, it 
would mean lowering the bed unduly 
with subsequent trouble, as the coke 
charge coming down will not restore 
the bed to its full height again. It is 


the best kind of practice to maintain 
the bed at its proper height at all times, 
and this can only be done by small and 
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equal charges of metal and the proper 
proportion of coke between them. 

In long heats of high tonnages, it is 
sometimes good practice to help build up 
coke at 
had 


charges. 


the bed by adding additional 
intervals. The 
better results with 
The melting uniform 
more rapid, with hotter and better 
With heavy the 
ficulties result in giving metal 
compositions different from that 
pected, and the chemist gets the blame 
really the 


writer has always 


such small 


was more and 
iron. 
dif- 
with 


charges, melting 


cz 


which belongs to foundry 


manager. 
Cupola Lining. 


The construction of the cupola should 
be such that the air entering has great 
volume at 
vice versa. 


low pressure, rather than 

Good lining material should 
preferably the 
and 


clay 


be used, 
charging door, 
The 
mixed a day previous to use, and the 
addition of a little salt helps to tighten 
the joints. 


double up to 
from there 
should be 


single 


upward. wash 


left between the 


lining and the shell, about %-inch, and 


Space is 
this filled with a grout of ground fire 
brick and clay. The lining at the melt- 
ing stated 
lowed to take its own shape during the 
straight. If this 
will be 


zone, as previously, is al- 
heats, being originally 
the melting capacity 
increased. While this 
of the writer, he does not wish to be 
understood as advocating a 
hearth construction. 


is done, 
is the experience 


contracted 


Tuyeres. 


also not 
should be. 
On one occasion the superintendent of 


The 


considered as carefully as it 


tuyere arrangement is 


a large foundry stated that he had cut 
out all the so-called fancy tuyeres and 
what 
course of 


put in he called a “cheese-box.” 
In the 
learned that he 
ble with his iron, as in 


lost 60 points of silicon. 


conversation it was 


was having some trou- 


some cases he 
His 
box, combined with a heavy blast pres- 
Another 


complains 


cheese- 


sure, doubtless was to blame. 


prominent blast furnace man 
that many foundrymen blow the life out 
of the metal in the cupola. 

An experience of the writer may be 
An ac- 


of interest in this connection. 


cident which took a long time to cor- 
rect disabled the blower, and the cupola 
had to be banked when in its full 
charged condition. 19 hours be- 
fore the blast was put on again, but the 


On 


casion one of the cylinders of the en- 


It was 


heat was satisfactory. another oc- 
gine running the blower blew out, and 
the cupola heat was taken off with but 
four to six ounces the 
being about eight tons. The iron, while 
coming down slower, was hotter and 


pressure, heat 
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had better life than 


blast pressure carried regularly. 


with the higher 
In an- 
other case the writer was called into a 
foundry where they were getting out 40 
tons of with a cu- 


‘Here 


he found the coke ratio one to five for 


metal in six hours 


pola, 60 inches inside the lining. 


the first four charges, and a little better 
later on. A clear case of 
bad iron. <A 
the coke quickly corrected matters. 


waste and 


consequent reduction in 


Continuous Tuyeres. 


Fuel that burns up fast, such as coke, 
must necessarily be supplied with a suf- 
ficient amount of air in quick time. The 
the 
an important 


design of tuyeres, therefore, plays 
The 


writer has found that a continuous tuy- 


part in melting. 
ere, of proper design, gives the most 
uniform distribution to all parts of the 
The velocity of the air is re- 
and the kind of melting 
When it is considered that to 
10 tons of iron, about 300,000 cu- 
bic feet of air 


cupola. 
duced, best 
obtains. 
melt 
into 


must be admitted 


the cupola in an hour, it will be seen 
that the tuyere conditions must be such 


that there is a minimum obstruction to 
the blast. 

The coke the 
simply to hold the iron and support the 


The 


that of the iron, and hence every pound 


below tuyeres serves 


stock. temperature is far below 
thus used, unless for special reasons, is 
the 


the cupola too long, the blast strikes 


a direct waste. If iron is held in 


over the top and injures it. Hence, 


while on general principles low tuy- 
eres are advisable, they should not be 
placed so low that the metal is in- 
jured. 


Charging Door. 


The charging door should be as 
high the 
will permit, so that the fuel will re- 
ceive the benefit of the heat otherwise 
to 15 feet is the 
the distance is 


Where a 


stack and charging door are.used, it 


above bottom as conditions 


wasted. Ten usual 


custom, though often 


made greater. very high 


is sometimes advisable to put in an 
intermediate door, so that in charging 
the of the heat, the bed is 
not Furthermore, it 
The in- 


sealed when 


first part 


damaged. per- 
mits of more even charging. 
termediate door should be 
the charging has reached that point, 
The 


have 


and then the upper door is used. 
charging floor naturally 
to be constructed accordingly. 


would 


Melting Zone. 


the 
melting 


In every cupola, under same 


conditions, there is a fixed 
zone. Below and above this the metal 
can not be melted successfully. In 
either case, the metal dull. 


This zone is determined by the cu- 


would be 
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conditions and the volume an 
the blast. If the ir. 
comes down within 10 minutes of tl 
putting on of the blast, it would ind 
cate that the the prop 
height. If it takes longer, then tl 


pola 
pressure of 


bed is of 
The excess of fu 


and in 
melted 


bed is too high. 
burned 
iron is 


must be doi: 
this slowly a1 
comes dull instead of very hot. J 


away, 
the 


melting zone is usually a space across 
the cupola about 4 to 8 inches hi; 
Where the blast is heavy, this 
sometimes greater. A double set 
tuyeres places the melting zone high- 
er than is the case with one row. 


Fuel Ratio. 


Regarding the fuel ratio, this n 
What is 


foundry becomes a waste in anoth 


be said. economy in 
The high melting ratios published 
oftentimes very misleading. For g: 
eral purposes, seven to eight poun 
of iron to one of fuel is very fai 
With the same size metal charges, 
coke between charges generally wi 
out 1 to 10. This can often be cut 
little on the coke end, if the bed 
ample, especially at the end of 
heat. As this work should not be 
to the tender the 
man, it is a good plan to hang up 
sufficient size in the cha 
ing room, on which every charg: 
marked plainly, so that it can be 
lowed without difficulty. Alls 
should be weighed, as the coke 
uniform in 
ured in a_ basket. 
the idea that the fuel 
tailed, but simply to have the con- 
ditions in charging as uniform as pos- 
sible, so that the best results may be 


mercies of cupol 


chart of 


weight if m 
This is 


should be cur 


not run 


not wit! 


obtained. 


STRONG SOFT CASTINGS. 
By W. J. KEEP 

Ouestion:—We 

agricultural 


are making 


gray iron castings 


ing in thickness from % to 1 i 
One of our customers claims that 
are soft and weak, while others st 
that they are satisfactory and machine 
easily. The castings should be st: 
soft enough to bore reaso! 
What change in 
would you suggest? 


Answer :—] 


and 


well. our mixturé 


would recommend 
you make some test bars, one set 
inch square and another 1 inch s 
the actual 
the 
14-inch 


and ascertain strengt 
the 
By drilling the 
ascertain whether it is sufficiently 
Add silicon to soften your iron 
this may also add strength to s' 


light castings. 


castings in testing mac 


bar you 
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ENAMELED CAST IRON SANITARY WARE.--IIT 


The production of the machine tub pattern---Method 


of filing the casting and the use of templates 


HE 
for 


patterns used 
machine- 
molded tubs are 
the most 
difficult to 


in foundry prac- 


among 


make 








tice. They are 

very large and 

only a- slight 

variation is al- 

wed in thickness. The usual cast- 
ng is from 3/16 to '%-inch _ thick, 
nd if the pattern is 1/64-inch small 
the flask pins are worn, it is 

t an unusual occurrence to have 


casting come out of the sand - 


/ 


nh thick on one side and %-inch 
the other. When such conditions 


sist and the tubs are placed in the 
nameling oven, the difference in thick- 


ss does not permit the tub to ex- 


nd uniformly and consequently it 


racks. When we add to this the 
iat the iron used is not always what 
should be, we can readily appreciate 
difficult position in which the maker 
the machine-made tubs is_ placed. 
The difficulties encountered in molding 
} 


bs by hand are not nearly so great 


quently occurs that an 
lot of 


unusually large 


tind after a 


day’s work, due to inaccuracies in the 


defective tubs is fi 


machine, as well as t 


he patterns, 
Making the Machine Tub Pattern. 


The 


patterns for 


tub 


machines 


method of manufacturing 


use on molding 


will next be considered and described 


in detail, so that the methods followed 
be thoroughly 
as it 

the 
Figs. 14, 15 


to insure accuracy may 
understood. The light tub pattern 
is known in the foundry, or rather 


drag pattern, is shown in 


and 16. The heavy or cope pattern 
is shown in Figs. 17, 18 and 19. In 
making these patterns the light pattern 
is made direct from one similar to 


that shown in Figs. 6 and 7, consider- 


able shrinkage having been allowed 
for in the lead pattern. As this pat- 
tern is set in the molding machine 
with plaster of paris around the out 
side, the thickness can be left about 


equal to that of the casting 


duced. However, with the cope pat 
tern, which has ho internal support, 
we must lag out the master pattern 


by means of strips of wood, as shown 





BY DILLEN UNDERHILL 


bar through the 
the 


wardly 


center of the tub to 


keep casting from in- 


springing 
the sand is 


the 


when rammed 


down around pattern. 


First Operation. 


The first operation with each pat- 
tern is to place the tub upside down 
on top of the surface plate table shown 
in Figs. 11, 12 and 13. The 
that it will come in 


table at 


rim must 


be filed so contact 
with the every point, as this 


plane is used for determining by means 
which is to 


of templates the surface 


be formed the tubs. If the 
badly 


~4: 


filing must be 


on tub is 
large amount of 
the and 
it is cheaper to scrap the tub and to 


out of shape a 
done on rim 
mike another casting than to attempt 
After the 
has been filed level, a pair of straight 


to straighten it later. tub 
edges is used on the rims as shown in 
dotted Fig 17. To 


the cope as well as the 


the lines, insure 
good castings, 
drag pattern must be exactly the same 
the 

sure this, a gage 


SA KC 


width and sides parallel. To in- 


made of a round steel 
h ends at XX 


bar should be tried at bot 


reason for using straight 


























m the use of a molding machine, in dotted lines in Fig. 19. This is 274 YY. The 
: + oe 1 Soca of thie lanai ce shat aac eats 
practically three flasks are used, done to make the pattern stiff when ©@8° f this length is that any varia 
: . . - j j -onsider: , onified r the 
will be shown later, and it fre- the sand is rammed around it for the t!On 1s considerably magnified by the 
a larger sizes, that is, the 5% and 5-foot projecting ends and therefore, the 
first section of this instalment was me as : : ; ; ; 
‘1 in THE Founpry, May, 1909. lengths, and it is desirable to cast a_ straight edges should not be less than 
C 
i 
: Ce 
= - 
—.. - Z| 
C . The Foundry t 


Fic. 11 


PLAN VIEW OF 


SuRFACE PLATE TABLI 


Fic. 12—Section C-C or 


SuRFACE PLATE TABLE 
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equal charges of metal and the proper 
proportion of coke between them. 

In long heats of high tonnages, it is 
sometimes good practice to help build up 
the bed by adding additional coke at 
intervals. The writer has always had 
better results with 
The melting uniform and 
more rapid, with hotter and better iron. 
With heavy charges, the 
ficulties result in giving 
compositions different from that ex- 
pected, and the chemist gets the blame 
which really 
manager, 


such small charges. 


was more 
melting dif- 


metal with 


belongs to the foundry 


Cupola Lining. 


The construction of the cupola should 
be such that the air entering has great 
volume at low pressure, rather than 
vice versa. Good lining material should 
be used, preferably double up to the 
charging door, and single from 
upward. The 
mixed a day previous to use, and the 
addition of a little salt helps to tighten 
the joints. Space is left between the 
lining and the shell, about ™%-inch, and 
this filled with a grout of ground fire 
brick and clay. The lining at the melt- 
ing zone, as stated previously, is al- 
lowed to take its own shape during the 
heats, being originally straight. If this 
melting 


there 


clay wash should be 


is done, the capacity will be 


increased. While this is the experience 
of the writer, he does not wish to be 
understood as 


hearth construction. 


advocating a contracted 


Tuyeres. 


The tuyere arrangement is also not 


considered as carefully as it should be. 
On one occasion the superintendent of 
a large foundry stated that he had cut 
out all the so-called fancy tuyeres and 
put in what he called a “cheese-box.” 
In the course 
learned that he was having some trou- 


of conversation it was 


ble with his iron, as in some cases he 
lost 60 points of silicon. His cheese- 
box, combined with a heavy blast pres- 
sure, doubtless was to blame. Another 
prominent blast furnace man complains 
that many foundrymen blow the life out 
of the metal in the cupola. 

An experience of the writer may be 
of interest in this connection. An ac- 
cident which took a long time to cor- 
rect disabled the blower, and the cupola 
had to be _ banked 
charged condition. 
fore the blast was put on again, but the 
heat was satisfactory. On 
casion one of the cylinders of the en- 


when in its full 
It was 19 hours be- 


another oc- 


gine running the blower blew out, and 
the cupola heat was taken off with but 
four to six ounces pressure, the heat 
being about eight tons. The iron, while 
coming down slower, was hotter and 
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with the 
blast pressure carried regularly. 


had better life than higher 
In an- 
other case the writer was called into a 
foundry where they were getting out 40 
hours with a cu- 
pola, 60 inches inside the lining. Here 
he found the coke ratio one to five for 
the first four charges, and a little better 
later on. A 


tons of metal in six 


clear case of waste and 
reduction in 


the coke quickly corrected matters. 


consequent bad iron. <A 


Continuous Tuyeres. 


Fuel that burns up fast, such as coke, 
must necessarily be supplied with a suf- 
ficient amount of air in quick time. The 
design of the tuyeres, therefore, plays 
an important melting. The 
writer has found that a continuous tuy- 


part in 


ere, of proper design, gives the most 
uniform distribution to all parts of the 
cupola. The velocity of the air is re- 
best kind of melting 
When it is considered that to 
melt 10 tons of iron, about 300,000 cu- 
must be admitted 


the cupola in an hour, it will be seen 


duced, and the 
obtains. 
bic feet of air into 
that the tuyere conditions must be such 
that there is a minimum obstruction to 
the blast. 
The coke 
simply to hold the iron and support the 
The 


that of the iron, and hence every pound 


below the tuyeres serves 


stock. temperature is far below 
thus used, unless for special reasons, is 


a direct waste. Ii the iron is held in 
the cupola too long, the blast strikes 
over the top and injures it. Hence, 
while on general principles low tuy- 
eres are advisable, they should not be 
placed so low that the metal is in- 
jured. 


Charging Door. 


The charging door should be as 
high above the bottom as conditions 
will permit, so that the fuel will re- 
ceive the benefit of the heat otherwise 
wasted. Ten to 15 feet is the usual 
custom, though the distance is often 
made greater. Where a high 
stack and charging door are used, it 
is sometimes advisable to put in an 
intermediate door, so that in charging 
the first part of the heat, the bed is 


very 


Furthermore, it 
The in- 


not damaged. per- 
mits of more even charging. 
termediate door should be sealed when 
the charging has reached that point, 
and then the upper door is used. The 
floor 
to be constructed accordingly. 


Melting Zone. 


charging would naturally have 


cupola, under the same 
conditions, there is a fixed 
zone. Below and above this the metal 
can not be melted successfully. In 
either case, the metal would be dull. 


This zone is determined by the cu- 


In every 
melting 


. heat. 
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conditions and the volume a: 
the blast. If the ir 
comes down within 10 minutes of t 
putting on of the blast, it would in 
that the bed is of the pro; 
height. If it takes longer, then 
bed is too high. The excess of fuel 
must be burned away, and in doing 
this the iron is melted slowly and 
comes dull instead of very hot. The 
melting zone is usually a space across 
the cupola about 4 to 8 inches hig! 
Where the blast is heavy, this 
sometimes greater. A double set 
tuyeres places the melting zone hig! 
er than is the case with one row. 


pola 
pressure of 


cate 


Fuel Ratio. 

Regarding the fuel ratio, this may 
be said. What is 
foundry becomes a waste in another. 
The high melting ratios published are 
oftentimes very misleading. For gen- 


economy in one 


eral purposes, seven to eight pounds 
of iron to one of fuel is very fair. 
With the same size metal charges, the 

S 


coke between charges generally work: 
out 1 to 10. This can often be cut a 
little on the coke end, if the bed is 
ample, especially at the end of the 
As this work should not be left 
to the tender mercies of the 
man, it is a good plan to hang up a 
chart of sufficient size in the char 

ing room, on which every charge is 
marked plainly, so that it can be fol- 
lowed without difficulty. All stock 
should be weighed, as the coke will 
weight if meas- 
This is not with 
should be cur- 


cupola 


not run uniform in 
ured in a_ basket. 
the idea that the fuel 
tailed, but simply to have the 
ditions in charging as uniform as pos- 
sible, so that the best results may be 
obtained. 


con- 


STRONG SOFT CASTINGS. 
By W. J. Keep 
Ouestion:—We are making 
gray iron agricultural castings 
ing in 4 to | 
One of our customers claims that 


thickness from 
are soft and weak, while others st 
that they are satisfactory and machine 
easily. The castings should be st! 
soft enough to 
What 
would you suggest? 
Answer :—I 


and bore reason 


well. change in our mixture 


would recommend 


you make some test bars, one set 
inch square and another 1 inch s 
and ascertain the actual strengt 
the castings in the testing mac 
3y drilling the %-inch bar you 
ascertain whether it is sufficiently s 
Add silicon to soften your iron 
this may also add strength to s 
light castings. 
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The production of the machine tub pattern---Method 






































: of filing the casting and the use of templates 
1 BY DILLEN UNDERHILL 
e 
h HE patterns used quently occurs that an unusually large bar through the center of the tub to 
_ for machine- lot of defective tubs is found after a keep the casting from springing in- 
r molded tubs are day’s work, due to inaccuracies in the wardly when the sand is rammed 
te, among the most machine, as well as the patterns. down around the pattern. 
difficult to make : F . : 
in foundry prac- Making the Machine Tub Pattern. First Operation. 
tice. They are The method of manufacturing tub The first operation with each pat- 
Ly very large and patterns for use on molding machines’ tern is to place the tub upside down 
i only a slight will next be considered and described on top of the surface plate table shown 
or. variation is al- in detail, so that the methods followed in Figs. 11, 12 and 13. The rim must 
re lowed in thickness. The usual cast- to insure accuracy may be thoroughly be filed so that it will come in contact 
n- g is from 3/16 to '%-inch thick, understood. The light tub pattern as it with the table at every point, as this 
ds Md if the pattern is 1/64-inch small is known in the foundry, or rather the plane is used for determining by means 
ir, nd the flask pins are worn, it is drag pattern, is shown in Figs. 14, 15 of templates the surface which is to 
he t an unusual occurrence to have and 16. The heavy or cope pattern be formed on the tubs. If the tub is 
ks the casting come out of the sand %- is shown in Figs. 17, 18 and 19. In badly out of shape a large amount of 
4 nh thick on one side and %-inch making these patterns the light pattern filing must be done on the rim and 
is n the other. When such conditions is made direct from one similar to it is cheaper to scrap the tub and to 
he xist and the tubs are placed in the that shown in Figs. 6 and 7, consider- make another casting than to attempt 
eft nameling oven, the difference in thick- able shrinkage having been allowed to straighten it later. After the tub 
ola ness does not permit the tub to ex- for in the lead pattern. As this pat- has been filed level, a pair of straight 
4 pnd uniformly and consequently it tern is set in the molding machine edges is used on the rims as shown in 
re- racks. When we add to this the fact with plaster of paris around the out- the dotted lines, Fig. 17. To insure 
is it the iron used is not always what side, the thickness can be left about good castings, the cope as well as the 
vy tshould be, we can readily appreciate equal to that of the casting to be pro- drag pattern must be exactly the same 
ck the difficult position in which the maker duced. However, with the cope pat width and the sides parallel. To in- 
the machine-made tubs is placed. tern, which has no internal support, ; 
Se 3 : ‘ : sure this, a gage made of a round steel 
S- The difficulties encountered in molding we must lag out the master pattern Pia a ' nase 
ith tubs by hand are not nearly so great by means of strips of wood, as shown bar = ote tried at b Bie ends = am 
ur from the use of a molding machine, jin dotted lines in Fig. 19. This is and ¥ Y. ihe FCas0n — Usa —— 
on- re practically three flasks are used, done to make the pattern stiff when ¢48es of this length is that any varia- 
0S- will be shown later, and it fre- the sand is rammed around it for the ton is considerably magnified by the 
be — larger sizes, that is, the 5% and 5-foot projecting ends and therefore, the 
hap — neue tee TE 00, lengths, and it is desirable to cast a straight edges should not be less than 
c 
| 
ght 
ry- : ———}§ 
h 
ey 
te —4 
. 
. 
y z 
} Cc 
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11—PLan VIEW OF 


SuRFACE PLATE TABLI 


SuRFACE PLATE TABLE 
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10 feet long. One of these straight 
edges must be made a certain predeter- 
mined depth, and these two sides of the 
straight edge must be absolutely par- 


allel so that the templates which are 
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paring the two. In case machines 


have been built for this pattern, or 
other tubs have been made, and it is 


desired to duplicate these tubs, the 


width and all other dimensions must 








Fic. 13—SurFace PLATE MouNTED ON 


LONG 
Fig. 15, utilize this 


used, shown in 


straight edge for a base in filing. 


Proper Lengths. 


The second operation after the sides 
rallel 


ured, is 


tub have been made 


proper 


of the 


and the width sec 


ra 


LEGS. 


AND 114 


\ 
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Tuis PLATE 1s 4 Feet Wipe, 8 Feet 


INCHES THICK 
conform exactly with those of the oth 


er tub patterns. It is a customary 


practice to keep a record of the exact 
which 


these tubs, 


the 


dimensions of serve 


as a check on template and the 


memory of the patternma ker. 
































Fic. 14—LicgHt or Drac PATTERN 
insure the proper overall length 
cope 


exactly the same 


the and drag patterns 


ength, anc 
length, 1 


found by the use of the straight edge, 


laid on top of the rim 


leveled 


it by means of a try 


which is 


it has been and 


square and 


} 
| 
+ 





SHOWING 


must be 
this is 


after 
scribing on 


com- 


ib 


Metuop oF Fitinc By MEANS oF GUID! 


The templates are next fitted 


when the first tub is made it is neces- 


sary to begin on the light 
to file the rim from B’ 


template. Template BD, 


used for this purpose, and 
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SECTION OF LIGHT oR 


Drac Tus PATTERN 


and 


pattern and 
to D, fitting the 
Fig, 20 is 


this 
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template, together with the others 
this series, are made of cast iron, 
thick 


surface which is to fit the pattern 


inch and 2 inches wide. 
will be noted, is marked f, (finish 
Template BD is an ar 
and when ‘tthe width of 
pattern has been determined 
template filed accurately, the width 


be used as a diameter and the cur 


in all cases. 
a circle, 
and 


surface of this template is made 

fourth of the The projecting 
end from the point B is about one foot 
long and is ‘tangent to the circle. It 
necessary to have 
end at D 
but 
length to pass beyond the center line 
to insure a full quad- 
When this template 
fitted to the 
tub 


circle. 


" 


the Small 
than 2 
sufficient 


is not 


projecting more 


inches long, merely of 


of the tub so as 


rant of a circle. 


has been filed it is side 


of the rim of the pattern, and 


the metal is removed by grinding and 
filing until it fits perfectly at all points 
used as a marker on the 


Red lead is 





SLots, Cut To LET IN THE TEMPLA 
template to ascertain when the 
fits Templat 
is reversible, and fits at B’ as w 
at B, Fig. 17, by simply turn 
thus 


surface perfectly. 


over, insuring a_ perfect 
even if the template should happen to 


be slightly imperfect after it has been 








The Foundry 
Section 7-¥ 
Fic. 16—Sercrion V-V ot 
Drac Tus PATTERN 
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iled. This template is used for both 
he cope and drag patterns, and tem- 
late AC is similarly used for forming 


1e rim at the other end of the bath 

ib pattern. After these templates 

ive been fitted we have base lines 
'B 
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on both sides of the 
drilled so that the 
y 


tub, and it is 
exact thickness may 
be ascertained by the gage, and after 
the fitted 
to the tub pattern. This method must 


be invariably followed to more or less 


this is done templates are 








ho 
oat 
— 


34 and 35. The tub in this case will 
have to be turned upside down on the 
table surface plate in order to make 
the The 


and 37 


curves come tem- 
are 


fitted in the ends by being slid along 


correct. 


plates shown in Figs. 36 


S Straight edge 2% ~ 








Pr’ 

















Straight edge xr 








Finishing the Drag Pattern. 


The next operation includes the fin 
ishing of 
exclusively. 


the hight or drag pattern, 

At the points k, k’, r and 
14 and 15, the small sheet iron 
A, Fig. 10, is 
filed in the pattern for 
fitting template A, r, q, m, Fig. 21, 
ind at the other end for fitting tem 
plate Bk, 4 1 Bis 22. 


Figs 
emplate fitted in place. 


Slots are next 


These tem- 





Fic. 17—Heavy or Cope PATTERN SHow1INS GuipnE Stots FILep 
from which to work practically all of of an extent when the pattern is first 
the other templates, so that great care made for the molding machine. After 
must be exercised in filing the pattern the templates have been made this pro- 
it every point where it touches the cedure will not be necessary for future 
template. tubs. 


In comparing the 'template shown in 
Fig. 21 with that shown in Fig. 23, 

the 
and A’ is 


inserted that is re 


the 


lug which is shown on inside of 


the template at A removed 


and another one is 


versed, but the gage is kept the same 


in each case so that ‘the thickness is 


retained. These lugs.are usually made 


of small pieces of brass, and are held 
| 


in place by being riveted to the cast 

















plates have been previously made by iron template \fter the two slots 
L a 
LIT N a 
hf r 
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iG sH' 1 J 
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y; 
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Fic. 18—LoncitupinaL Section cr Heavy or Cope PATTERN 
muking them in pairs with template k’, j’, 1, j} and k and the slot r’, q’, 
A, R, Q, P, W, Fig. 23, and template B, m, q and r are filed around the 
K, J, L, Fig. 24. The advantage of inside of the tub and_ correspond 
this system is that the templates can ing slots have been filed on the 
set together and the exact thickness outside, so that templates shown in 
the tub can be seen between them. Figs. 23 and 24 will fit, giving the 


In most cases the tub 
the slots shown in Figs. 


is filed along 
14, 15 and 16 


proper thickness to the metal, we are 
ready to fit templates shown in Figs. 


The Foundry 
ro Fit TEMPLATES 
the straight edge as shown in Fig. 15. 
The final fitting of the large templates 
fitting the 
in Fig. 38 in 
that illustrated in 
of the tub, 
at the foot end the templates shown in 
Figs. 40 and 41 are fitted in place. The 
smaller templates shown in Figs. 42, 43, 
44 and 45 


spacing off equal distances on the hor- 


consists of templates shown 
top of the tub 
Fig. 39 in the bottom 


both at the head end, while 


the and 


are easily fitted in place by 


izontal slots in order to find their cor- 


rect locations. In a_ similar manner 


the outside templates must be fitted to 











the outside of the light pattern, so 
that we may be sure that the thickness 
Pp’ . P 
ff ——-0 
oO ae 2 Ts 
oO 
fesea R 
K 1 ar A. 
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The Found:y 
Fic. 


HEAVY OR 


SE TION OF 
CopPE 


19—ENp 
PATTERN 
in the desired is correct. 
The 


heavy 


pattern 


fitting of the templates on the 
pattern is practically a repetition 
of the work on the outside of the light 
will be noted that the let- 


both 


tub and it 


ters correspond in patterns, and 


each particular slot is lettered to cor- 








ie) 
cn 
bo 


respond with the slots of the other 
pattern. 
Filing the Slots. 

In filing these slots for the first set 
of tubs considerable fitting and trying 
of templates will be found necessary. 
It will require considerable experience 


and practice to know when the pattern 
can be altered to suit the template and 
when the template be to 


suit the pattern. However, after a com- 


can altered 
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and the file, and the 
templates are applied until the tub is 
finally finished. In a 
the metal 
the 
the 
the pattern 


straight edges 
similar 
the 
heavy pattern is removed. 


manner 
outside of 
After 

and 


excess on 


been removed 


the 


metal has 


finished outside sur- 
face is oxidized by using a weak solu- 
tion of sulphuric acid and after a few 
hours it is washed off with water, the 
holes in the light pattern 


small 


are plugged 


with rivets and a thin 


copper 





; B 
LB’ 
Fig.20 
TEMPLATE 
B-D 
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the dove-tailed lugs are more generally 
used on account of their simplicity, than 
any other. These lugs are cast by set- 
ting a small tin cap on the pattern each 
time the flask as it 
lifts the cap goes with it 
leaving an indented space in the sand 


is rammed, and 


away, tin 
This method is quite common in stove 
foundry practice and requires no ex 
Another method of 
taking care of the lugs is to have prongs 
projecting through the heavy pattern 


tended description. 
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TEMPLATE 
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Fics. 20-24—Tremprates Us FoR GAGING THE THICKNESS OF TUB PATTERN DuRING THE FILING OPERATION 
plete set of templates has been made it solution of beeswax is applied. In and to ram the sand around them, with- 
is comparatively easy to file the future 1aking provisions for the outlet shown drawing the lugs down through the pat 
tubs to the proper thickness at M, Fig. 15, enough stock is left on tern by means of some _ suitable 
he outside of the light pattern to be chanical device, for which there 
Template for Curved Corners. ; ; 1 ons 
bored down with a fly cutter so that ample room inside of the heavy pattern 
Fig. 46 shows an abbreviated template the sand will cut entirely through to 
corresponding to part of both Figs. 23. form an outlet when the castimg is Overflow and Faucet Openings. 
and 24, and will be found much easier made. Fig. 47 shows a casting known 
to use when filing the curved corner . f F . h some shops as a “hickey.” This 
fi : ; ‘ Lugs fo ning t ; e ‘ me ‘ 
for the outside of the pattern since it es for Bastening ‘the Fost. used for casting the opening for t 
can be moved along the side of the tub The lugs used for fastening the feet overflow and the faucets. It will 
and is thus a guide for the metal that and which have not been shown, are noted that the casting is made fron 
must be removed from J to Q, Fig. 17. usually riveted on the heavy pattern section of the rim of a scrapped 
After the slots have been filed we are after the filing is finished. Some foun- and if this is not available it is b 
prepared to remove the excess stock drymen, however, desire these cast solid, to form out a section of sh 
only, on the inside of the light pattern and in this case it is necessary to rivet steel. The method of using this i 
to bring it down to the correct surface. the lugs on the master pattern. The shown at the left, Fig. 47, the castin 
This is accomplished by the use of a_ feet are fastened to the tubs in a _ being set in the sand in the drag. At 
grinding wheel on a flexible shaft, number of ways, but it is probable that 


ter it has been centrally located th« 
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sand is pushed through the openings 
and brushed off by hand, level with the 
outside surface. This forms a green 
sand core that cuts through the pattern 
or tub metal is 


casting when the 


poured. Sometimes several nails are 
pushed into this small core to hold it 
in place, but this is usually unneces- 
sary, as the green sand core will ad- 
It will 


be noted that these openings are tap= 


here to the sand in the flask. 


‘red so that when lifting away the 
sand it will not be pulled away from 
the sand in the drag half of the mold. 
When closing the flask to prevent this 

















C 
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Fig.26 
TEMPLATE 
L-K 
| , : 2 
J 4 
Pa 


Fig.27 
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‘ore from being knocked off, the foot 
nd of the cope flask being slightly 
lower than the head of the cope, draws 
ip against these core prints and thus 
‘ores out the overflow and faucet open- 
ngs when the mold is poured. 


SLUGGISH BABBITT METAL. 


Question:—We have recently experi- 
need some difficulty with babbitt metal 
to be used for electrical purposes, which 
1as been returned to us owing to the 
fact that it’ did not run 
luid. The mixtures contain, tin 83% 


sufficiently 


er cent, antimony 8-1/3 per cent and 
copper 8-1/3 per cent. The babbitt 
metal that was returned to us was 
remelted three times to secure as homo- 
geneous a mixture as possible, but this 
metal did not even answer the purpose 





TRE FOOuNDRY 


and was returned to us for the same 
reason as the first lot. 

Answer:—The question arises whether 
in making this babbitt any lack of 
fluidity was noticed when pouring it 
into the ingot molds. The molds are 
poured from one end, the lip of the 
ladle being held as low as possible to 
avoid dross in the ingot, and the metal 
should flow freely and should have a 
bright appearance at the opposite end 
of the ingot. If the metal failed to 
fill the mold and ran sluggish the diffi- 
culty was caused either by thick tin 


or cool metal. When this sluggishness 


i oneseeiinenne 
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was noticed the natural thing to have 
done would have been to have in- 
creased the heat of the bath, thus recti- 
fying the difficulty if it were due to 


cool metal. However, if 


caused by 
thick tin, the metal would still be slug- 
gish regardless of the increase of tem- 
perature. 

For example, let us suppose no slug- 
gishness in the flow was noticeable, the 
metal running clean and bright and 


+} 


tne all 


yy would then have been nor- 
mal and as good as it is possible to 
make it. If the customer found that 
the metal ran sluggish it is evident 
that it was worked too cool and was 
not properly handled. This is a dif- 
ficult babbitt to run, as its melting 
point is high due to its high percent- 
age of copper. For this reason it 


should be handled by 


experienced 


253 


. 


workmen, otherwise they will fail in 
running it into bearings and large 
quantities of dross will be formed. 
Another difficulty that might be ex- 
perienced from improper handling is 
the cutting of the shafts or axles 
necessitating their probable re-turning. 
[ would, therefore, recommend that 
the copper be reduced one-half. An 
excellent babbitt for electric railway 
“Calumet & Hecla” 
No. 1. It contains tin 83.5 per cent, 


requirements is 


antimony 11 per cent and copper 5.5 
The lack of fiuidity in bab- 
bitt metals, due to thick tin, is often 


per cent. 
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DURING THE FILING OPERATION 


caused by the copper. This metal 
must be melted in a crucible and is 
either made into a “hardening” with 
a ‘portion of the tin and the anti- 
mony, or the copper, when melted, 
antimony and 
poured direct into the bath of tin. 
The first method represents the best 


practice and is most 


is alloyed. with the 


generally fol- 
Whichever method is adopted, 
however, great care 


lowed. 
should be exer- 
cised in melting the copper so as not 
to oxidize or burn it. This feature 
is even more important than in mak- 
ing brass and it is necessary, there- 
fore, to use charcoal liberally on the 
copper as well as a small amount of 
common Salt. 

When Straits tin is used and the 
copper is carefully melted no trouble 
from lack of fluidity will ever be ex- 
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perienced. When cheap grades of tin 


are used, it is wise to make up only 


a small quantity of babbitt at first, to 
carries 


determine whether the tin 


If it does, the 


any 
copper. copper content 


will probably be increased to too high 


i . 


Fig. 36 
Template 
o-i-me 


/ 


rs 
yy 


Template 


e-f-l 


FOR 


a percentage. This is particularly true 
if the babbitt 


portion of about 25 per cent. In 


carries lead in the pro- 


this 
not much 


case it will 


the 


carry 
result is thick 
that it 


copper 


and metal. I have 


had it so thick 
the 


trouble 


into molds at a 


being duc to 


per. This was remedied 
to a new alloy from whicl 
omitted 

the 


babbitt 


had been 
When 
the 


copper has bi burnt 


and thickened the mixture 


cannot be brought back to normal by 


the addition of phosphor-tin, alumi 


hum, Magnesium or manganese, and 


it 1s a very tedious and uncertain 


peration to deoxidize it 
with green wood 


ommended. kK. 


The Bureau 
ment of Commerce: 


ington, ‘announces 


Fig. 37 
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distribute an acid open-hearth steel 


with 0.6 per cent carbon, and that a 


new sample of Bessemer steel, 0.4 per 


cent carbon, is also ready in place 


of > sample hitherto supplied, but 
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now exhausted. The next samples t 


ibe issued will probably be basic ope: 


hearth steels, 0.4 per cent carbon (r 
newal) and a straight vanadium sté 


containing about 0.2 per cent vanadiui 


r 


_| 
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The production ‘of semi-steel castings---Proportions 


of steel used in the 


HE FOUNDRY- 

| MAN of today is 

confronted with the 

problem of what 

kind of cast iron he 

shall try to make; 

whether to go into 

irons that show 

greater elasticity and strength, or to 

adhere to softness regardless of what 
the work is intended for. 

In working out this problem, I took 
for my standard of comparison a test 
bar longer than the ordinary, as this 
strengths 


did not run the breaking 


too high, and also gave deflections 
nore readily observable than with the 
ordinary 14-inch round bar broken 
supports 12 inches apart. 


My tests ran from 750 pounds up 
to 2,400, with a 1 x 1 x 24-inch bar, 
separately cast—not as a coupon. The 
deflections approximated from 0.10 up 
to 0.55-inch. This range obtained with 
all kinds of iron in the ordinary run 
of shop work is not at all satisfac- 


tory, and it would seem that some 


point ought to be selected to which 


r 


foundrymen should work in order to 


get the most satisfactory product in 
eular jobbing castings, not special 
work, 

Elastic Limit. 
To best resist repeated strains, 


shocks, and heavy work, it is neces- 


sary to run the elastic limit up as 


age 


igh as possible and yet hold a good 
flection. Since the breaking strength 
nd elastic limit in cast iron are not 

apart, we would naturally try to 


t our transverse test quite high, and 


» 7 


the bar in question aim at 2,000 
unds, and perhaps even higher, the 


flection running up to 0.50-inch. 
It is further necessary to reduce the 


s 


hrinkage to a minimum, so that the 


nterior strains may be obviated as 


ich as possible. This is particularly 


case where pulleys, fly wheels, 


d the like are made. A careful 


idy of the chemistry of iron will 
1 in this, and the addition of steel 
the mixture, thus reducing the to- 
1 carbon, gives us the best solution 
“Presented at the Cincinnati convention of 
e American Foundrymen’s Association. 


In this way it is possible to run up 
the strength of the bar 70 per cent 
deflec- 


and also greatly increase tie 


tion. 
Semi-Steel and Ferro-Carbon. 


The terms semi-steel and ferro-car- 
bon, while used with good intentions, 
are entirely misleading, as we do not 
convert the iron charged to steel or 
steel, but 
solve the steel scrap added in the iron 


anything like simply dis- 
mixture, making it of higher strength. 
It is cast iron just the same. 

In using steel scrap, much depends 


upon the coke. I| have found that 
with mixtures of the same composi- 
tion, with one coke | would get a 


high strength, and with another quite 
the reverse. The melting conditions 
were exactly the same, and the pecu- 
liar results are doubtless due to the 
composition, structure and _ behavior 
of the coke in the cupola, causing the 
iron to melt more or less rapidly, and 
remain in contact with the fuel to a 


greater or less extent. Thus a coke 


with a low ash, or in other words 
high fixed carbon, gave a very hot 
iron, but with a much lower trans- 
verse strength than another coke 


higher in ash, but with the same sul- 
phur. The addition of steel scrap to 
the better strength 


coke gave the 


more nearly equal to the other met- 


al, showing evidently a greater ab- 
carbon from the fuel 


coke and_ hotter 


sorption of 
with the better 
metal. 

It is therefore necessary to under- 
stand the fuel and melting condi- 
tions well in order to obtain desired 
results. It is further necessary to 
run quite hot, and when much sul- 
phur is present, to carry high man- 
ganese, as this tends to flux off the 
sulphur, as a manganese-sulphide. 


\ very interesting observation was 
st ipped op- 


time. The 


made when an accident 


erations for a_ short 


test bars made from the metal right 


after starting up again ran very 


much better than the average of the 


run. It seems as if the stoppage 
gave the steel time to reach a high 
temperature, and hence it melted 
more readily, thus producing lower 


mixtures --- Interesting _ tests 


BY C, R. McGAHEY 


carbon cast iron, with consequent 


higher strength. 
Mixing the Materials in the Cupola. 


To get the materials of the charge 
desirable. I 
have had the best results when allow- 


to mix well is’ very 


ing the bed to burn for two hours, 


having it heavy enough to allow 
this, then to use very mild _ blast 
(from five to six ounces only). This 
always gave me _ higher strengths 
than when [ used an eight ounce 
blast or higher. If time is given 
for the steel to melt and mix with 


the cast iron, the total carbon will be 
lower than if the cast iron of the 
rapidly past the steel 
For this 


to place the 


mixture flows 
and has no chance to unite. 
reason it is also better 
steel low in the 
cupola, and the smaller pieces above. 
This allows the cast iron to 
st as at 


large pieces of 
wash 


goes down, and unite with 
the steel, making a low carbon cast 
with consequent strength. 

The reduction of the total carbon 
result- 


denser. If 


by steel additions makes the 
much 


controlled by hot 


ing castings very 
the sulphur is 

melting and high enough manganese, 
and the phosphorus kept down (my 
best work has been with phosphorus 
0.230 per 


able castings are made. 


about cent) very service- 


Silicon and Sulphur. 


Another point that will be ob- 


served in this steel scrap melting is 


the rather great irregularity of the 
silicon reduction in hot runs, and 
in the sulphur content. The latter 
shows wide variation. Silicon, on 
the other hand, usually runs about 
0.25 per cent loss in normal heats, 


but is much greater if the tempera- 


ture rises rapidly. The deflection 


is better when the sulphur is low. 


The following are some _ results 
that may be of interest: Metal 
which would have 34-inch chill and 
be entirely gray when cast in sand, 
in the 1-inch square section, had 
silicon, 0.82 per cent; sulphur, 0.097 
per cent; phosphorus, 0.23 per cent; 
and manganese, 0.54 per cent. This 


metal in a bar 1 x 1 x 24 inches broke 
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deflection of 
steel 


con- 


at 1,800 pounds with a 
0.38 The 


carried was 7. 


inch, percentage of 


The coke used 
0.54 
per 
test gave 
sulphur, 0.081 
0.24 per 

The 


with 


tained sulphur, 
phorus, 0.63 
Another 


cent; 


per cent; phos- 
cent. 
0.88 


silicon, per 


per cent, phos- 
phorus, 
0.67 per 
at 2,200 


flection, 


cent; 
test 
0.40 


charge 


manganese, 
broke 


inch 


cent. bar 


pounds de- 
the 
steel. 
test 
sulphur, 


and contained 
20 per cent 


A third 


per 


0.58 


cent; 


silicon, 
0.097 


gave 


cent; per 
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has been 
installed 


in a large southern 


recently 


Ohio 
ground 
of the 
The oven, constructed 
usual manner, is 28 feet long, 13 feet high 
and 13 feet 2 inches wide in the clear. 
The walls and roof are 12 inches thick. 
The two outside walls of the series of 
ovens are stayed by six vertical cast iron 
T-braces spaced 5 feet apart. These 
braces, which are shown in detail in Fig. 
2, are bedded at the bottom in 4 feet of 
concrete and each one is tied across the 
roof to its corresponding opposite brace 
by a l-inch rod, 31 feet 6 inches long. 
These rods are equipped with washers 
and nuts for tightening. The roof is sup- 
ported by 14 invertéd T-beams spaced 2 
feet center to center. The tees are 
12 x 12 inches, 14 feet 8 
with 1%-inch The 
filled with brick 
As can be seen by reference to Fig. 1, 
the fire pit is located at the rear of the 
oven, and is covered with a fire brick 
arch, 6 inches thick and 15 inches deep 
from crown to toe. The pit is provided 
with a fire brick lining, 1 foot thick, back- 
ed by a common brick shell of the same 
thickness. The grates are 4 feet 6 inches 
long by 3 feet wide, are set 6 feet 6 inches 
below the of the arch and have 
under them an ash pit 2 feet 6 inches 
deep. 
ing under the floor to the front of the 


foundry. A 


sectional elevation, 
and i [ 


plan rear view of one 
ovens is shown in Fig. 1 


of brick in the 


inches long 
interstices 


webs. 


between the tees are 


crown 
A flue 2 feet 6 inches wide extend- 


oven conveys the products of combustion 
from the fire into the oven proper. 
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0.25 


per cent. 


phosphorus, 
nese, 0.44 

at 2,250 
flection, 


cent; 
The 
0.48 


per 


per manga- 


bar broke 


pounds with inch de- 


and had 23 


(structural 


cent steel 


scrap materral). 

Another good mixture gave silicon, 
0.79 per cent; sulphur, 0.081 per cent; 
phosphorus, 0.239 per cent and man- 
0.64 This 
21% per cent scrap. 

I find that to get the strongest 
bars, I have to keep pretty close to 


ganese, per cent. carried 


steel 


have made 
at 2,350 pounds, 


these analyses, and my 


strongest bar with 


From here the gases escape through a 
chimney situated in a corner at the rear. 
The chimney flue is 1 x 2 feet. A 10-inch 
pipe, called the starting flue, connects the 
chimney directly to the fire pit. This pipe 
is fitted with a damper operated from the 
outside by a chain. Before starting the 


fire the openings into the oven are closed, . 


the starting flue damper is opened and 
thus the gases are by-passed directly from 
the fire pit into the chimney. This pre- 
vents smoke getting into the fougdry, as 
is so often the case. 

A cast iron door frame shown in detail 
in Fig. 3, carrying three doors, gives ac- 
cess to the ash pit and fire pit. One door 
leads to the ash pit and two to the fire pit. 
The principle embodied in this design, call- 
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0.55 inch deflection. The iron had 
fine grain, was low in graphite, 
machined nicely. 

When 


about 1 


ferro-manganese was tse 
found to 


resulting 


per cent 
The 


tions are intended for castings ran 


was 
best. above com} 
ing from 1 to 2% inches in se 
Should work be 
is better to the 


the per 


heavier required 


run silicon 
pig up to 275 cent, 
the manganese up to 2 


33 1/3 


per cent, 


to use per cent steel scr 


OVEN 


BY M. E. GRIFFIN 


ed the double feed door, is unusual and 
worthy of particular attention. The fire 
is built through the lower door near the 
grate where it can be spread evenly. All 
subsequent feeding is done through the 
upper door. This practice eliminates any 
disturbing of the original fire bed after 
it is once secured. 

The cores are trundled into the oven 
on a strong ribbed cast iron table, Fig. 4, 
which runs on 4-inch balls rolling in 
grooved rails. The gage of the table 
track is 7 feet and the track is 
built into the oven on a down grade of 
3 inches per 100 feet. By the help of this 
grade two men can push the table laden 
with 35 tons of cores into the oven. At 
the outer end of the track is an I-bolt 
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to which is fastened a snatch block. The 
raveling crane, being connected to the 
table by a rope passing through this block, 
is utilized to pull the table out of the 
ven. 


MELTING BRONZE. 


Question:—In melting brass in a cru- 


ble coke-fired furnace what is the 


st practical method of ascertaining 
when the metal is ready to be poured? 


Our furnace will take a200-pound cru- 
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It should 


removed 


fluid when 
and if it 
adheres to the stirring rod, whether the 
lafter is of 


look bright and 


from the furnace, 
metal 
is certainly too cold to pour into sand 


iron or copper, the 


molds. It is better to pour the metal 
too hot than tco cold. The size and 
character of the work should govern 
the pouring temperature of the metal. 
Heavy, chunky castings can be safely 


poured when the metal is comparatively 
light, thin should 
be poured when the metal is hot enough 


cool, while castings 
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Fic. 2—Cast Iron Core Oven Brace 
ible, and we would like to know how to melt the copper ‘rod For heavy 
nuch space should be provided between work it should not adhere to the rod 
the pot and the walls of the furnace to or melt it off very rapidly. 
insure economical melting? If the top of the metal is thick and 
Answer:—The proper temperature at 
which to pour molten metal is difficult 
to describe. Experience is the only C 


guide for judging the heat of bronze, 
this metal does not smoke like brass. 
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Fic. 3—Cast Iron Door FRAME 


in 





round furnace for a No. 100 pot should 
be 18 Its depth is 
a matter of opinion, the minimum being 
25 inches. A flue of 
6 x 8 inches, inside. 


inches in diameter. 


average size 1s 
The furnace should 
melt well with a 50-foot stack. K.K. 


PITTSBURG FOUNDRYMEN’S 


ASSOCIATION. 
At the annual meeting of the Pitts 
burg Foundrymen’s Association held at 


the Fort Pitt Hotel, Pittsburg, June 7, 


officers for the ensuing year were 
elected as follows: President, Jos. T. 
Speer, Pittsburg Valve, Foundry & 
Construction Co.; vice president, J. S. 
Seaman, Seaman-Sleeth Co.; treasurer, 
John McLaren, Phillips & McLaren 
Co.; secretary, F. H. Zimmers, Union 


Co, Executive 
H. McFadden, Mackin- 


Foundry & Machine 


committee: W. 






































Fic. 4—Cast [Ron 
mushy and can be skimmed off in a 
pasty mass, it shows that it has been 
burnt or oxidized in the furnace. Cast- 


ings poured from such metal will be 


spongy. In this case, return the metal 
to the furnace, recoke, cover well with 
charcoal and reheat. When the pasty 
mass is reduced and the metal appears 
hot under the charcoal add 1 per cent 
of phosphor-copper (10 per tent). A 





tosh, Hemphill & Co.; C. H. Gale, 
Pennsylvania Malleable Co.; W. A 
Bole, Trafford City Foundries; O. W. 
Mason, Midland Steel Co., and W. J 
Brandt, Millers’ Products Co. 
Henry Spilker, chairman of the com 
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mittee on a permanent exhibit of foun- 
dry equipment reported that the com- 
mittee had conferred with a number 


of representatives of firms that had 


exhibits at the Cincinnati convention, 


with a view of making a permanent 


Carnegie Technical 


With 


send 


exhibit at the 
Sche ¢ Is. 


tions all 


Pittsburg. two excep- 
exhibits 


to these schools to remain permanently 


agreed to their 





THE MINING OF GRAPHITE IN CEYLON’ 


An interesting description of the crude methods pursued 


in mining graphite, and its preparation for the market 


RAPHITE, 
otherwise 


known 
as plum- 
blacklead, 
mineral 
sisting chiefly of 
carbon. It some- 
times crys- 
short 
hexagonal prisms, but generally mas- 
sive, or foliat- 
compact. It is of a 
grayish black color, with a somewhat 
metallic luster; a 


bago or 


is a con- 


appears 
tallized in 
radiated, 


more or less 


ed, scaly or 
perfect conductor 
of electricity and heat. It is so far 
incombustible that it burns with much 
difficulty even before the blow-pipe. 
It is impervious to atmospheric con- 
ditions, as well as to the influence of 
any known acids or alkalies. Gen- 
speaking, it is known under 
two forms—the foliated and the amor- 
phous types—however, there are many 
The 
the 
lubricating 


erally 


grades and forms under each type. 
foliated is used 
manufacture of 


principally in 
crucibles, 
the 
confined to 


powder, etc, while 
amorphous is 
lead pencils, foundry 
facings, electric specialties, 


The 


much 


paint pigment, etc. 
foliated 


more expensive than the 


specie 1S 


amorphous. 


Old Graphite Mine. 


A very old graphite mine 
was that of Borrowdale, in 
the County of Cumberland, 
England. It discov- 
ered in the year 1540. The 
product taken out was so 
state that 
into 


was 


pure in its raw 


it was made pencils 


by merely cutting it into 
strips and placing it in a 
wooden handle. It is gen- 
erally believed that the 
name of blacklead was de- 
rived from the fact that at 
that little 
known of the mineral that 
it was supposed to be a 


substance, 


time so was 


metallic and it 
was not until in the early 
part of the seventeenth 


century that the German 


*From the catalog recently is- 
sued by Jonathan Bartley Cru- 
cible Co., Trenton, N. J. 


chemist, Heinrich Pott, demonstratedlon, and we doubt very much if the 


that graphite contained no lead. It was 
in the middle of the seventeenth cen- 
tury when Carl Scheele established 
its true chemical nature, viz., carbon. 
The theory of the original formation 
of graphite is very vague, but the 
general opinion is that it came from 
principally carbonaceous matter origi- 
nally present in organic form, and 
was produced at one time or another 
in the earth’s eruption, due to an in- 
calculable heat terrific pres- 
sure. 

While graphite is found in all 
parts of the world, fully nine-tenths 
of the foliated supply comes from 
the island of Ceylon. Amorphous 
graphite is found principally in Mexi- 
co, Italy, Austria and Germany. 
Graphite is found to some extent all 
the United States Canada. 

Graphite crucibles must be of 
a foliated stated be- 
fore, it comes from the island of Cey- 


under 


Over and 
for 


form, and, as 


SHAFT MINING 


average foundryman has any idea how 
the principal ingredient which forms 
his crucibles is brought from Mother 
Earth and placed in his shop. 


Ceylon Mines. 


The Ceylon mines date back near! 
to the time of the historic mines o! 
Wales, long since exhausted, and or 
iginally worked by the Romans. 7: 
what use graphite was put in thos 
days history does not say. This 
historic mine was surrounded by a 
military guard in the early Anglo- 
Saxon days to prevent its capture by 
freebooters. 

Graphite appears in the western 
and southwestern part of the island 
of Ceylon, the mineral area being 100 
miles long and 40 miles wide. There 
are defined belts wher: 
the deposits lie in veins, varying fron 
a thin stratum 4 inches thick and 8 feet 
in width. These veins are very un 

certain, frequently dyin; 
out completely just whe: 
the richest yield has bee: 
made. As a rule thes 
veins do not extend muc! 
beyond 200 feet below th 
surface (usually about 60 
feet), at the same tim« 
they have been known t 
drop as low as 700 feet 
The _ graphite 
located in fissures of rocl 
Or quartz, and a 
thick is 
to be payable. 


1 
y 
)f 


several well 


deposit is 


vein 4 
inches considered 
The largest 
mass of graphite yet dis 
covered is said to 
weighed 6 tons. 


have 


The Miners. 
There 


mines 


about 300 
or pits on the is 
land, which employ about 
12,000 persons. 


are 


These ar 
all natives, known as Sing 
halese. As a race theyat 

ignorant, supe! 
stitious and cunning. Th 
men as a rule do the un 
derground work, while th 
women and children d 
the carrying and the sort 
ing, or “curing,” as they 
call it, above ground. The 


indolent, 








(}( 
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varies in 
different parts of the is- 
land. Men get from 14 
cents to 40 cents per day; 


price of labor 


4 cents 
to 14 cents per day. The 
work is performed in the 
crudest form possible. 
Modern methods have been 
tried but failed, due to the 
dislike of natives for any- 
hing different from a pi: c- 
tice that has been handed 
lown to them for genera- 
tions. Some years ago an 
English syndicate made an 
ffort to establish practical 
mining on the island. Ex- 
perts on mining, with im- 


the women from 





proved machinery, were 
ent there, but nothing 
‘ould be accomplished. 


Che natives broke up the 
machinery as fast as it was 
placed, and their hatred 
toward advancement be- 
came so intense that the 
scheme had to be aban- 
doned. The method of 
mining is the simple hand 
process with pick and 
iovel. Steam or air drills 
re unknown. As a rule 
hafts are sunk to water 
vel, which usually is about 60 feet 
deep. The only method employed in 
vetting rid of water is by carrying it to 
the surface in buckets or pails made 
1m the heavy bark of trees. A hand 
pump is entirely too modern to be 
msidered. In three or four instances, 
here these shafts have proved a 
ry rich deposit, they have been fol- 
lowed several hundred feet below the 
surface, all the water being removed 


| buckets as mentioned above. 


l'ortunately 


these few mines are 


located on high ground where a 
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VEIN OF GRAPHITE IN Souip Rock 


minimum amount. of 


water abounds. 


The Mines. 


The method of entering cr leaving 
a mine is by means of a ladder. These 
are of two kinds. In soft soil where 
it is necessary to “crib”, strong vines 
are cut and ladder, 
while in hard, rocky earth, holes are 
drilled into the shaft 
into which are round sticks 
These are placed about 12 
apart and extend out about 
14 inches from the wall of the shaft. 


woven into a 


sides of the 
driven 
of wood. 


inches 
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Up and down these lad- 
ders the natives go with 
wonderful alacrity. In 
most cases the mineral is 
carried up to the top in 
sacks or baskets. In some 
few mines, however, it is 
wound up by what is 
known as a jackroll. These 
rolls are made usually 
about 7 feet long and 12 
inches in diameter, with 
an iron handle 32 inches 
long, and are usually 
worked by three men at 
each end. In soft earth 
the sides of the mines are 
supported much the same 
as all other mines, by the 
use of round timbers 
notched out at the ends 
and locked together. To 
prevent a “slide in,” boards 
are frequently driven on 
the outside of the crib, and 
grass, vines, etc., packed in 
the crevices. After the 
mineral is brought to the 
surface it is carried to 
what are known as “cur- 
ing” markets. These are 

usually located at a_ sea- 

port, the principal one be- 

ing Colombo. The method 
of transportation varies from the bag 
or basket on the back of a coolie to 
the more elaborate outfit of the native 
merchant with his team of oxen and 
cart. When it reaches the market it 
is bought up by native and foreign 
merchants, and here enters one of the 
most interesting chapters. 


Preparing Graphite for Shipment. 


The different mines produce graphite 
of varying quality. It is bought at 
a market value, dumped into heaps 
of different grades and then sorted, 
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polished and barreled for shipment. 
It is that the 
their slick work of 
example, one 
elegant sample of the 
riety suitable for the 
flake. 


deliver another grade, probably high- 


here natives get in 
“blending.” For 
mine will produce an 
foliated va- 
highest grade 


of crucible Another mine will 
er in carbon, but with a structure be- 
tween the foliated and amorphous. In 
price one is worth twice as much as 
the other. The 
blend into one 
uninitiated 


native endeavors to 


these grade and the 


sometimes get a mixed 
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CURING GRAPHITE 


breed, which shows its disastrous re- 
sults on the foundry floor. 

The sorting and separating is all 
done by hand picking. The grades 
are known as lumps, chips and dust. 
Lumps, of the best 
size from a hazelnut to a _ walnut. 
Chips are coarse, scaly particles about 
1% to 3% inch in size, while the dust 
represents the 


grade, vary in 


fines, and their for- 


mation is similar to chip, though 
smaller. 
The separating of these grades is 


done principally by women and chil- 
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They sit as shown in the 
companying illustration and pick out 
the coarse from the Much of 
the separating between the chips ind 


dren. 


fine. 


dust is done with the use of a larg 


palm leaf fan, which blows the ex 
treme fines from the heavier chips 
Large lumps which contain quartz 
are chopped up by the women and 
then separated. After a_ separatior 
is secured all the different grades 
are polished by the use of cocoanut 
husks. A board about 5 feet long is 


used to spread the material on, and 
then it is rubbed 
until it attains a 

The material is 
market, and is packed in strong bar 
rels, 


with these husks 


bright lustre 

now ready for the 
which are made on the island 
from cocoanut wood, seasoned in the 
year, and banded | 
heavy iron hoops which are held in 


open for a 


= 


wrought iron 
The weight of these filled bar 
rels varies from 700 


place by hand-made, 
nails 


1 


pounds of the 


lumps to 600 pounds of ¢hips and 
dust. It requires about two months 
to deliver from Colombo ‘to New 
York. 

‘ 


> PERSONAL. 


Walter D. Wesson, general manager 
of the iron foundries of the Walworth 
Mfg. Co., South Boston, Mass., dur- 
ing the past 10 years, severed his 
connection with that concern on May 
8. He was presented by his former 


associates with a handsomely en- 
graved silver service. The presenta- 
tion was made by Clifford L. Ach, 


factory chemist. 

Eaton, Rhodes & Co., pig iron mer- 
chants, Cincinnati, have appointed 
Joseph G. Walton, Pittsburg represen 
tative. 

Wm. Kent has resigned as gen- 
eral manager of the Sandusky Foun- 
dry & Machine Co., Sandusky, O 
and has disposed of his interest in 
that concern. He will maintain his 
residence in Sandusky for the summer 
and has under way a revision of the 
well known “Kent’s Handbook,” 
which has already passed through sev- 
en editions. 

Jos. I. Fasy, formerly connected 
with W. W. Lindsay & Co., has 
been appointed general sales manager 
of the Philadelphia Chaplet & Mfg 
Co., Philadelphia. 

Henry J. Weber, formerly pres! 
dent of the Weber Foundry Co., (in 
cinnati, which was over by 
Wessling brothers, is now affiliated 
with the John B. Morris Foundry ©o 

Geo. M. 
nected with 


taken 


formerly n- 


Foun- 


Armstrong, 
the Chicago Steel 
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dry, Chicago, has been appointd sales 
manager for the Oostburg Steel Foun- 


dry, Oostburg, Wis. 


rthur P. Van Schaick has been 
elected a director and second vice pres- 
ident of the Ernst Wiener Co., New 
City. Walter G. Briggs has re- 
signed as director, secretary and treas- 


of this concern. 


OBITUARY. 


P. Bowler, for many years 
identified with the industrial and com- 


mercial life of Cleveland, died May 
28, at Pasadena, Cal. Born in Car- 
lisle, N. Y., in 1820, Mr. Bowler re- 
noved to Cleveland in 1839, and 


served for some years as an editorial 
writer. In 1863 he engaged in the 
foundry business and at the time of 
his death was vice president of the 
Bowler Foundry Co., president of the 


Cleveland Frog & Crossing Co., and 
vice president and treasurer of the 
Cleveland Steel Casting Co. He was 


also identified with the Bruce-Meriam- 


\bbott Co., the Forest City Paint 
& Varnish Co., and a number of other 
leading Cleveland enterprises. He 


American Socie- 
ty of Mining Engineers and served as 
of the Cleveland works 
a number of 


was a member of the 
trustee water 


years, 


Harry C. Challingsworth, 
tendent of the foundry of the 
Marshalltown, Iowa, 
that May 12, 
He was born in Eng- 


superin- 
Short 
Hill Iron Co., 
suddenly in city 
ged 45 years. 
1 and of a long line of 
His father, William 
the 
ndry operated by the Phoenix Iron 


| Phoenixville, Pa., some 30) 


was one 


indry foremen. 


Challingsworth, was foreman of 


for 


MELTING BRASS IN AN OIL 
FURNACE. 


) the Editor:—In the June issue of 
Founpry, Edward H. McVeen de- 
scribes the melting of brass in an oil 

nace and states, “I use a No. 30 

cible with pounds pressure. 
\iter the first heat, which takes three 


seven 


hours, I get following heats in 


hours. 


my 
I consume three gallons 
oil per 100 pounds of metal. The 
cibles last from 20 to 25 heats.” 

a Monarch oil furnace at 
and a No, 125 
capacity of 320 
first heat, which 
hours, we 


We use 

pounds pressure 
having a 
After the 
two 


icible, 
inds. 
juires only secure the 
r-mainder of the heats in never more 
an 1 hour and 20 minutes. We 


ily consume 134 gallons of oil per 
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100 pounds of metal and our cruci- 
bles have a life of from 42 to 47 heats. 
D. Woop. 


THE USE OF CAST IRON 
BORINGS. 
By W. J. Keep 

Question:—Can 
method by which we can cast 
iron borings? We have been endea- 
voring for some time to make use of 
them by charging them into the cu- 
pola in scrap pipe, blocking each end 
with a lump of clay. We are not 
quite sure whether these borings are 
melted or whether they are blown out 
We also tried 


you suggest some 


use 


of the cupola. have 
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down and will not injure the mixture. 
By experimenting you can soon as- 
certain how thick a layer of borings 
can be used. Another method is to 
charge the borings in wooden boxes 
made from l-inch lumber that will 
just hold 100 pounds of borings. After 
the cover has been nailed on the boxes 
are charged into the cupola in place 
of 100 pounds of remelt on each 
charge. The boxes will not open up 
until they reach the melting zone and 
the borings that escape willthen melt. 
This method will insure a close grain, 
radiator work. You 
might also try placing a thin layer of 
borings in your pig molds. The bor- 
ings will be cemented together if not 


strong iron for 














BARRELS OF 


LOADING 


hot iron in a bed on the 
floor and charging the borings on top 
of the but found that the fron 
was not sufficiently hot to melt them. 
We have also tried charging the bor- 
into the ladle before filling the 
with but our fore- 
man is of the opinion that this makes 
the iron too hard for radiator loops 
Do you think that 
advisable to these 
borings in the ladle for casting pipe? 


running 


iron, 


ings 


same molten iron, 


and similar work. 
it would be use 

Answer:—I would not favor any of 
the methods proposed. The clay will 
shrink and fall out of the pipe and 
permit the borings to escape before 
they reach the melting zone. I would 
advise spreading the borings over the 
sand bottom before 
put into the cupola. 
spread approximately 1 or 2 inches 
thick. This charge of borings 
be melted by the first iron that comes 


the kindling is 
These should be 


will 


GRAPHITE 
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and remelting 
you 


all melted 
will give 
should not 
cent of 


the next day 
results. You 
than 10 


these 


good 


lose more per 


your borings by proc- 
esses. 
CONTINUOUS MELTING. 

To the Editor:—I wish to call your 
attention to a slight error in the dis- 
cussion of my paper on “Continuous 
Melting,” published in the June num- 
THE Founpry. In answer to 
a question as to whether it would be 
economical to install the Westing- 
house system of continuous melting in 


ber of 


a plant melting 20 tons a day, I am 
quoted as stating that at least 50 
tons a day would be required. What 


I did say was that I could not tell 
what the minimum would be to oper- 
ate this satisfactorily, inas- 
much as we never melt less than 50 
tons a day. S. D. SLeeru. 


system 
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Trade conditions in the 
foundry industry show a 


Trade : 
marked improvement and 
Outlook operations in all 
branches have increased 
during the last 30 days. The heavy 


buying of cars by the railroads is re- 
flected in the increased tonnage that 
is being placed with the steel and 
malleable founders, while the activity 
of the jobbing shops is indicative of 
the general improvement in business. 
Prices, are still on a low 
basis and no advances are anticipated 
until many of the plants are operat- 
ing at their full capacity. While 
there is a steady run of small orders 
for pig iron owing to the small stocks 
in consumers’ yards, there have been 
no important transactions during the 
month. No. 2 foundry iron for spot 
shipment is held at $17, New York, 
while in the south tnis grade is still 
quoted at $11.50, Birmingham. In 
the Pittsburg district there has been 
a slight advance to $16, Lake 
Superior charcoal iron un- 
changed at $19 Chicago. 


however, 


while 
remains 


BRASS VALVE MIXTURES. 
To the Editor:— 

The writer read with some interest 
an article in the May issue of THE 
Founpry on “Interesting Experiments 
With Brass Valve Mixtures,” which 
is quite an ingenious criticism or 
“trying out” of some tables of brass 
valve mixtures printed in the March 
number. These tables were tacked on 
to a short article on valves and their 
testing with a hardness tester or 
scleroscope. The table of steam 
valve formulae is undoubtedly typical 
of the great nondescript majority of 
cheap and_ short-lived valves that 
inundate the market, and the writer 
wants to callattentiontothe fact that 
tke table does not contain one mix- 
ture that is not grossly ill-suited to 
steam engineering as it is practiced 
in 1909. Your correspondent of May 
is an enthusiastic but ir- 
responsible in this particular field, 
though undoubtedly an observing and 
capable but 
that formula No. 1, 
per cent of lead is 
steam goods,” a 


amateur 


when he 
4.7 
“excellent for all 
protest cannot be 
withheld. This mixture as well as all 
the others collected in the above 
mentioned exhibit, is good only as a 
relic of those far-off days when 
steam pressures were considered high 
at 80 pounds, and serves as a con- 


foundryman; 


says with its 


vincing “answer” to the buyer of 
cheap valves who wonders’ why 
they have to be replaced so often. 


No bronze mixture with over 2 per 





July, 1909 


cent lead is of any value for use with 
steam at over 100 pounds pressure, 
and when we consider that 200 pounds 
is notrareand that in addition there is 
frequently several hundred degrees of 
super-heat we can understand the ab 
surdity of referring to any of these 
formulae as “excellent.” Only high 
percentages of tin and low of lead 
will meet the conditions of today. 
Many of the leaded mixtures do look 
beautiful to the eye. However, un- 
der the microscope it can be seen 
readily that lead combines but poorly 
with bronze and that it is an easy 
matter for live steam to cut it out 
and so produce the defect known as 
“wire drawing.” Several of the mix- 
tures out by this = inv 
gator are undoubtedly good for many 
kinds of castings, but for 20th cen- 
tury steam valves—never. 
Geo. K. ELtiorrt. 


tried 


To the Editor:— 
It was with great interest that the 
writer read the criticism of his article 
entitled “Interesting Experiments 
With Brass Valve Mixtures,” pub- 
lished in the May issue of THE Foun- 
pRY. It indicates that the topic is of 
vital interest to the trade or it would 
not have provoked the criticism. 
For many years I have written 
articles on brass founding, and from 
time to time, have deliberately made 
statements intended to bring out crit- 
icism, but it has been very difficult 
to induce others to answer these and 
write of their practical experiences. 
This discussion has developed one or 
two points of interest that it might 
be well to emphasize. Brass mixtures 
for high pressure steam goods should 
run high in tin and low in lead, and 
mixture with more than 2 per 
cent lead is of any value for steam 
work at over 100 pounds pressure 
It is assumed that the writer did not 
know this, for although he could 
scarcely be called an enthusiastic ama- 
teur in brass founding in this par- 
field, he may, to a_ certain 
extent, be irresponsible, not having 
studied steam engineering to the ex 
tent that his critic undoubtedly has 
The experiments, 


no 


ticular 


however, were not 
published with a view of giving mix- 
tures adapted for high pressure 
steam goods, but were intended for 
general use in the jobbing brass 
foundry, and therefore, the analyses 
were not too closely followed. Nos 
1 and 5 were the only mixtures rec- 
ommended for steam, while the 
mainder were suggested for a variety 
of purposes, such as small bushings, 
bearings, splicer ears, etc. The globe 
valve mixture recommended for 


re 


was 
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| general brass work and that recom-as 


mendation stands, as it is an excel- 
lent alloy for small castings where a 
good color is desirable. 

Mixture No. 1 is a good alloy as the 
made it, the fracture being 
close. The formula as used included 
copper 8744 pounds, tin 7% pounds, 
zinc 1 pound and lead 5 pounds. The 
copper was melted under charcoal 
14 pound of yel!ow prussiate of 


and 4 


} writer 


potash, % pound of soda ash and 
, little sand were added. When the 
water of crystallization was driven 


off the potash, the flux was stirred 
in, introducing the iron and deoxidiz- 
the copper. The white metals 

then The _ result, 
stated, was a good steam metal that 
can be recommended as such to the 
jobbing brass founder. In view of 
what we have now learned, the con- 
tent of lead could be diminished to 2 


ing 


were added. as 


per cent or less for high pressure 
steam castings. Leaded mixtures, 
however unsuited some of us may 


think they may be, are largely used 
in the brass valve trade, the lead be- 
ing used to facilitate machining. In 
fact, valve seats have come to the 
writer’s notice which appeared to con- 
tain as high as 50 per cent lead. This 
alloy is largely used for piston packing 
and the maker of this valve 
probably mislead by this 





rings, 
seat was 
fact. 

Speaking of valve seats, the writer’s 
attention was drawn to this subject, 
nd incidentally to high pressure 
goods generally, by a friend, a man 
{ wide experience in this line, who 
laims that there are few good valve 
seats on the market and he has tried 


them all, including hard rubber, cop- 


per, white metal, nickel alloys and 
also the leaded metal heretofore 
mentioned. 


The writer, therefore, gave the sub- 
ject some attention but not as much 
would have lked. However, 
is convinced that the bronze al- 
at the time in 
‘team engineering leave much to be 
lesired. The unsuitabiity of copper- 
tin alloys is proven by their rapid 
weakening under a rise of temper- 
tt Every founder krows that a 
casting is easily broken at a 
ted heat, and, therefore, at a tempera- 
ture of superheated steam, a_ high 
tn alloy has lost much of its 
riginal strength as to become a very 
reliable metal. 
The writer then conducted a series 
experiments with a view of ob- 
taining a high grade steam metal. The 
idea was first to produce an alloy that 
would be mal'teable and ductile at a 
ted heat. The copper-tin alloy, such 


loys used present 


so 


Y 
i 
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Tobin bronze anl manganese 
fill these requirements, but 
zinc in steam alloys, | believe, is out 
of the question, copper and 
tin are brittle. Therefore, a new alloy 
would have to be invented. This was 
done and an alloy made which con- 
tained neither tin, zinc, 
mony nor nickel. A Cast test 
bar gave the following results: Ten- 
sile strength, 44,650 pcunds per square 
inch; elongation in 2 inc..cs, 31% per 
cent; elastic limit, 24,370 pounds per 
square inch. Its color that of 
phosphor-bronze of the composition 
containing copper 90, tin 5, phosphor- 
tin 5, It cost one-half cent less 
than copper per pound; it cast well in 
sand, the castings were nice in ap- 
pearance, and above all, they were 
malleable and ductile at a red heat, 
melting at a high temperature. This, 
however, was not considered satisfac- 
tory and a second experiment raised 
the tensile strength to 48,960 pounds 
per square inch, elongation in 2 inches, 
50 per cent and elastic limit, 24,190 
pounds per square inch. This is the 
extent of the progress to date, as 
pressure of other business made it 
necessary to discontinue the tests. 
When they are resumed, the writer 
expects to do much better and will 
possibly be able to evolve a higher 
grade steam metal than can be ob- 
tained with the old-fashioned tin al- 
loys, 


bronze, 


whi.e 


lead, anti- 


sand 


Was 


C. VICKERS, 


CONVERTER STEEL CASTINGS. 
To the Editor.—Referring to the able 
paper written by Bradley Stoughton on 
“Cost of Steel Making in Foundries,” 
permit me to suggest that in his com- 
putations on converter practice where 
he makes an allowance for poor be- 
havior, he has undoubtedly allowed 
conservatism to tinge his view of an 
extreme case. The figures of 19 per 
cent as melting loss are, in my opin- 
ion, too low.’ They are nearer an 
average than otherwise. If he had 
a loss of 30 per cent due to 
only, the case would not 
have been overstated. 


given 
conversion 


W. M. Carr. 


STEAM CYLINDER MIXTURES. 
By A. W. SHED 


Question:—What mixtures should 
be used for steam cylinders, 6 to 20 
inches in diameter? Do you consider 
a charge of iron directly on the bed 
suitable for cylinder castings? Will 
steam cylinders be injured by shak- 
ing them out of the sand at a red 
heat? 

Answer :—The steam 


mixtures for 
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cylinders are made according to the 
thickness of the metal. A 6-inch cyl- 
inder might need but %-inch metal. 
A 20-inch cylinder might require 1%4- 











inch metal. The mixture for the 6- 
inch cylinder should be the softer, 
and I would recommend the follow- 
ing: 
Silicon, 
Per cent. Per cent. 
50 cokeiron, 2.20 per cent silicon 1.10 
10 carwheels, 0.60 per cent silicon 0.06 
10 steel scrap. 
30 scrap, 1.80 per cent silicon 0.54 
Total silicon....1.70 
For the 20-inch cylinder use: 

14 4 ti Silicon, 
Per cent. Per cent. 
40 coke iron, 2.20 per cent silicon 0.88 
10 carwheels, 0.60 per cent silicon 0.06 

20 steel scrap. 
30 scrap, 1.80 per cent silicon 0.54 


Total silicon... .1.48 





If steel scrap cannot be obtained 
the per cent of car wheels may be 
increased or additional hard scrap 
used. The phosphorus in this metal 
should be about 0.40 per cent and 
the manganese above 0.60 per cent. 
It is essential that all mixtures con- 
taining steel be poured hot. A charge 
of iron on the coke bed will prove 
satisfactory for cylinder castings. 

If steam cylinders are made of 
uniform thickness there is little dan- 
ger in shaking them out while at a 
red heat, provided they are not ex- 
posed to a draft of cold air. How- 
ever, Owing to the fact that so many 
cylinders are made irregular in de- 
sign, it is much safer to permit them 
to cool in the sand, 


BEDSTEAD CASTINGS. 
By W. J. Keep 

Question:—Can you furnish us an 
analysis of iron which founders mak- 
ing bedstead castings consider the 
most satisfactory? The castings used 
for this work are poured in chills. 

Answer:—We would suggest that 
you use all stove plate scrap and melt 
the same rather hot. Place your molds 
near the cupola so that you need not 
carry the iron very far. If your fac- 
tory is small and you are obliged to 
stop up frequently it will be more 
dificult to keep your cupola in shape 
than in a large plant where the iron 
is permitted to run all day in a con- 
tinuous stream. You may be obliged 
to chargea small quantity of limestone 
on each charge of coke and tap the 
slag often, or let it run all the time. 
Would suggest that you have on hand 
a stock of iron containing silicon over 
3 per cent, and add a little to the 
scrap if required to make the iron 
run freely. 



























Sand Preparing Machine---Jarring Molding Machine---Mechanics’ Goggles--- 


Ladle 


CYmoyN AUTOMATIC 


}/ \\ f sand preparing ma- 
a | V chine, built by the 
f \\ Lond Emery 
4 Ba 
A J} Works: Londo 
4 OIA WA Eng whic com 
we SY bines grinding 
mill to sh the 
new sand, a conical riddle to sift it, 
crushing rolls to break up tl lumps 
and large pieces of old sand, a re- 
ciprocating mixer, as well as a sift 
ing machine, is shown in the accom 
panying illustrations. <A gitud 
section of the machi is shown in 
Fig. 1, cross sections Figs, 2 and 
3, and the machine ected is illus 


trated in Fig. 4 


The machine is so constructed that 
the various operations are carried out 1 
logical order from the crushing to the 
final preparation and delivery of th 
sand onto the foundry floor Che grind 
ing mill is shown at a, Fig. 1; the 
conical riddle at b; the crushing rolls 


Heater --- Hand Squeezer --- Foundry 


~ sand. 


it c, and e is the mixing machine for 


ypening up the old and new molding 


For 


elevators f and g, 


conveying the sand, two 


Figs. 2 and 3, are 


utilized, as well as a spiral conveyor 


h, which transports the sifted new 
sand. The conveyor. i, Fig. 1, turns 
over and mixes the old and the new 
molding sands. In addition, the ma- 


chine contains a storage bin k, for 


which this material drops 


7»! - > 
seacoal, Irom 


directly into a worm underneath, to b 


mixed with new sifted sand. The ap- 
paratus is driven from thx 
pulley on the hori 


The actu 


means of a 
mixing of 
seacoal 
kes place in the ¢ yveyor 1 The 


sand is previously fed 


tween the crushing rollers c and 
Is on the reciprocating sieve d, 
passing through the chute a’ into 
the elevator whic ises it and de- 
ivers it into the conveyor i rough 
chute f’ Phe on ind is fed i 
a - .. 
/ 9 \ 
be —_—. 





Lighting and Ventilation 


FOUNDRY & PATTERN SHOP EQUIPMENT | 


to the grinding mill a, and afte 
ing milled is delivered throug 


chute into the conveyor g, which dis 


charges it into the conical rid 


The fine sand falls into the hopp 


and the spiral conveyor h 
into the left end of the 
Any sand which has not been 
fine 


enough falls 


upon the in 


carri 


convey 


chute n, Fig. 1, into the grinding 


for further treatment. The ni 


old sand which has been 


conveyor i is thoroughly mix 


its blades, which at the same 


carry it to the end, whence it 
+1 


delive r 


es through the sand mixer e and 


onto the floor ready for use 

The machine is provided with 
guard 
combination of 


form and a 


these machin 


the various operations in the 


ation of sand, the saving 

space is considerable. A m 
having a capacity of 3% to 
hour occupies floor space, 8 
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Fics. 2 AND 3—SeEcTIONAL VIEWS OF AUTOMATIC SAND PREPARING MACHINE 


feet and is 13 feet high. Only one 


erator is required. 


t 


LARGE SHIPMENT OF FANS IN 
RECORD TIME. 


good example of the results ob- 

ed by the sales department and 
tory organization working in har- 
ny is afforded by a recent contract 
dled by the Buffalo Forge Co., 
Buffalo. In connection with the cold 
storage warehouses operated by the 
Pacific Fruit Express Co., at Roseville 
nd Colton, Cal., eight large fans were 
juired by the Pacific Engineering 
Co. San Francisco. Each fan is to 
iver 44,500 cubic feet of cold air 
inst a pressure of 3 ounces per 
iare inch. Although special in sev- 
particulars, the Buffalo Forge Co. 
lertook to furnish these fans, each 
ing 7-foot wheels, in a period of 

25 days, the first four to be delivered 
after the receipt of the order. 


qaays 
the entire shipment weighed 32,000 
inds, the advantage in freight ship- 
nt in one car was found to be con- 
erable, and when the order was re- 
ved at the factory on April 19, it 
s decided to make a special effort 
complete the eight fans in 10 days 
Siop drawings were not started until 
receipt of the order, but prelim 


iry notice was sent to the factory, 





and when the prints were received by after the order was received, the eight 
the various departments on the 20th, fans with shafts, pulleys and outboard 
much of the material had been gotten bearings were loaded on a 42-foot 
ready. Friday, April 30, the 10th day gondola, for shipment to California. 





Fic. 4—AutTomatic SAND PREPARING MACHINE 
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Fic. 1—MurpHy 


THE MURPHY JARRING MaA- 


CHINE. 


A jar ramming molding machine, 
exceedingly novel in construction, has 
been invented by James A. Murphy, 
foundry superintendent of the Hooven- 
Owens-Rentschler Co. Hamilton, O., 
and is in successful operation in the 
casting department of this concern. 
Instead of attaching the table to the 
cylinder, it is cast integral with it, 
thereby permitting the use of a larger 
table in proportion to the size of the 
piston. As shown in Fig. 1, the table 
is ribbed from the side of the cylin- 


der supporting it at all points, thereby 


preventing any binding or twisting 
under the load at the moment of 


JARRING MACHINE 


jolt or its downward stroke on 
anvil. 

As shown in Fig. 2, the piston is 
stationary, being attached to the base, 
while the cylinder is arranged to move 
up and down upon it and carries the 


the 


table with it. The impact of the 
table is taken on a series of steel 
pins arranged about the base of the 
machine. Compressed air is ad- 


mitted at one side through a cut-off 
valve controlled by an adjustable tap- 
pet on the side of the cylinder as 
shown in Fig. 3. The valve proper 
rests on springs and when air ‘is 
into the machine the table is 
immediately raised. If the tappet is 
adjusted at its lowest point the cut- 
off valve is considerably below port 
entry at the beginning of the stroke, 


turned 

















Fic. 2—Murryy JarriInc Macuini 


DIsSEMBLED SHOWING 


PisTON AND BASE AND 


THE Taste Cast INTEGRAL WITH THE CYLINDER 





July, 1909 


and air will not be admitted for , 
considerable portion of the stroke. 
As the tappet is run back, the springs 
throw the valve higher and _ higher, 
causing it to cut off earlier, per- 
mitting the air to be used expansive- 
ly in the cylinder. When the pis- 
ton reaches its highest point the ex- 
haust port, which is practically con- 
tinuous about the cylinder, is uncoy- 
ered. 

The movement of the machine au- 
tomatically operates the valve, which 
cuts off the supply of air at varying 
parts of the stroke, depending on 
the load, employing the inertia of 
the parts and the expansion of the 
air to do over one-third of the work 
in some cases. At no time is the 
air entering the cylinder while it is 
exhausting. 

The base is a heavy casting, the 
bottom of which is round in the cen- 
ter, serving the double purpose of a 
great reinforcement to the anvil, and 
helping to so distribute the 
of the downward jolt and with any 
reasonable foundation the vibration 
from the operation of this machine 
is scarcely perceptible. The machine 
will ‘operate with any air pressure, 
but 80 pounds is recommended, as it 
is claimed that the higher the pres- 
sure the better the results, and it 
will easily withstand 150 pounds per 
square inch. This jar ramming mold- 
ing machine is built in one cylinder 
size from 6 to 30 inches, and for spe- 
cial work, such as engine frames, etc., 
in two, three and four cylinder sizes. 


impact 


MECHANICS’ GOGGLES. 


At the Cincinnati 
American 


convention of the 
Foundrymen’s Association, 
Thomas D, West, chairman of the com- 
mittee “For the Prevention of Acci- 
dents in Foundries,” reported that one 
Ohio firm employing more than 500 
had in one year 140 employees 
who required the services of a skilled 
physician to 


men, 


remove foreign particles 


A Wisconsin firm in 


“The 


from their eyes. 
reporting its accidents 
greatest source of injury is damage 
to the eyes from flying chips. The 
company has provided goggles for the 
use of men liable to such injury.” 
The use of goggles is recommended 
by all organizations that have consid 
ered safety appliances 


said: 


for the protec- 
tion of workmen, and wherever used, 
injuries to the eyes have been entirely 


eliminated. Not only should the oper- 
ators of sand blast machines be pro- 
vided with goggles, but  chippers, 


scratch brush men, operators of grind- 
ing and buffing wheels as well. 


The Texas Co, 95 East Kinsey 











july, 1909 
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9 
¢rect, Chicago, is manufacturing pro- the ladle as shown in Figs. 1 and 2, 
‘ Bective goggles, as shown in the ac- and is evenly distributed over the bot- 
e, ° ° e ° e 
ompanying illustration, which can be tom and sides of the vessel. The 
a with comfort and which extend pipe is supported by a rod swung 
™ ell around the temples and cheeks. from a trolley, and if desired a hood 
r- , ; 
eyepieces bulge away from the can be placed over the ladle to bet- 
c- ’ 
io . - is / 
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Fic. 3—SeEcTIONAL VIEW OF 


are so set that the mechanic 


full scope of vision. 


and 
The glass 


mica eyepieces are 2 x 2!4 inches 
1 are held in a metal rim seated 
the frame which is bound with soft 
. The frames are made of 60 
sh brass cloth or of celluloid which 

y light. The eyepieces are glass 
pecially selected mica, or both, 
device having a glass front with 


back and the blow of a hammer, 
particles 


claimed, will not direct 








GOGGLES 


MECHANICS’ 


giass beyond the mica barriers. <A 
i | 


sh wire goggle is made for opera- 


v1 


10 do not desire glass eyepicces. 


HAUCK BURNER FOR HEATING 

LARGE LADLES. 
device for 
mixers, 


heating 
the 
shown 


convenient 


rg ladles, etc. with 
k portable oil burner is 
ith, The flame 


projected through a pipe into 


from the burn- 








MurpHy JARRING MACHINE 


ter retain and localize the heat. Be- 
ing portable this device can be used 
for heating ladles in any part of the 
foundry, and is built by the Hauck 
Mfg. Co., Brooklyn and New York. 
of the 
manufacturer 


Charles 
Products 


Goehringer Buckeye 


Co., 


Cincinnati, 








Fic. 1—Hauck BurNer USED For HEAtT- 
ING LarGe LADLES 


of Buckeye parting, reports a_ revival 
of demand for this material, not only 
the United States, but in foreign 
countries, to which large shipments 
are being made. The Buckeye Mfg. 
Co, was organized last summer by 
Chas. Goehringer and Edward Leisl, 
foundrymen .of wide experience, but 
owing to their rapidly growing busi- 
ness it was considered advisable to 
dissolve the partnership and a corpora- 
tion was formed known as the Buck- 
eye Products Co., which took over 
all of the foundry specialties 
ously made by the Buckeye Mfg. Co. 


in 


previ- 


BURNER HOSE CONNECTIONS 






































Fic. 2—ARRANGEMENT OF Hauck 














BURNER SUPPORT 


BuRNER FoR Heatinc LarGe LApDLES 
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THE BERKSHIRE JR. 

SQUEEZER. 
The Berkshire Jr. hand 
built by the Berkshire 
Cleveland, shown in 


HAND 


squeezer, 
Mfg. Co., 
the accompany- 
ing illustrations, is for a 
wide range of work. The 
frame of the machine is cast in one 
piece and is sufficiently heavy to in- 
sure The 
head is attached to a cast iron cross 
bar supported on two steel uprights 


Operating on a shaft attached to the 


adapted 
foundry 


its rigidity, tilting, ramming 


frame. This head is unique in con- 
struction and the compound toggle 
movement utilized reduces the power 
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shown tilted back, and in 
is thrown forward in ramming 
tion, the lever being lowered. 
machine will be furnished 
with a knee vibrator if 
can accommodate flasks 
14 inches. 


TRADE NOTES. 


In order to simplify details in con- 


nection with correspondence, etc., the 
Quincy, Manchester, Sargent Co., 
Plainfield, N. J., has changed its firm 


name and will hereafter operate under 
the corporate name of The Q. M. S. 
This change has been under con- 


Co. 











Pig: 2 “at 
posi- 
The 
equipped 
desired, and 
up to 22 x 


July, 1909 


Frederic B. Stevens, Detroit, has 
purchased a three-story brick building. 


having a frontage of 350 feet 
Larned street, which has been equipped 
with machinery which provides addi- 


tional facilities for the manufacture of 


buffing compositions and platers’ supplies 


The Gulick-Henderson Co.,  inspect- 
ing engineers and chemists, Pittsburg 
and Chicago, recently opened an office 
at 30 Church street, New York City 
Henry Gulick will be in charge and 


will be assisted by T. W. Cohill. This 


concern has also retained Samuel E 
Duff, Empire Bldg., Pittsburg, to ad- 
vise and direct its inspectors in 




















Fic. 


1—BerKSHIRE Hanp 


WITH 


required to ram a mold to 


the mini- 
mum. The greatest power is exerted 
at the point where the hardest pres- 
sure is required and as the toggles 
are self-releasing it is impossible to 
ram a mold harder than the density 
desired after the head has been ad- 
justed to the pattern to be molded. 
The head. is adjustabie up and 
down, this being controlled by nuts 
on the two. steel uprights. The 
squeezing lever is of sufficient length 
to be operated without great exer- 
tion, and is counterbalanced at one 
end with an adjustable weight. All 
operating parts in the head, includ- 
ing the toggle shafts and toggles are 
made of manganese bronze, and the 
wear on the operating parts is there 
by greatly reduced. 


In Fig. 1° the 


operating 


RAMMING HEAp T 











SQUEEZER 


ILTED 


sideration for some time, and one of the 
objections to the old name was the incon- 
venience and time consumed in _ pro- 
nouncing the same over the telephone. 

The Milwaukee Correspondence 
Schools, Milwaukee, Wis., 
to the trade a 6-page pamphlet giving 


the taught 


are sending 


a synopsis of lessons by 
this institution. 

The May issue of The Bulletin, pub 
lished the Winona In- 


stitute, devoted to a description of the 


by Technical 


foundry school, contains an _ outline 
of the course, the equipment and num- 


erous photographs depicting the stud- 


ents at work. 


Alfred 


an order 


Fisher, Chicago, has secured 
for 12. brass 
to be installed in 


Wolff Mfg. Co., 


melting fur- 
of 


naces 


the L 


the plant 


Chicago 


Fic. 2—Lrver LowrereED AND HEAD IN RAMMING 


POSITION 


ters of engineering, erection and _ fab 
ricating shop methods. 

National iron filler cement used for 
filling blow holes and repairing cracks 
in castings, sold by the S. Obermayer 
Co., Cincinnati, is 12 
pound cans in the form of a powder 
which is to the 
After a 


and, 


furnished in 


with water 
stiff putty. 


cement 


mixed 
of 
this 
is claimed, becomes a 
ing itself, 

J. H. Linton, 
the Vilter 
A. W. 


the 


consistency 
hardens 
of the c 


few hours 


part 


formerly chemist 

Mfg. Co., Milwaukee, a1 
Gregg, formerly chemist 1 
Bucyrus Co., South Milwauk« 
have formed a partnership and _ estal 
lished the Pacific Coast Testing L 
boratory at Seattle, temporary quarters 
at 319 Pioneer Bldg. The la 


boratory devote its  attentio! 


being 
will 
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This 
lemists west of the Rocky mountains 


he 


nors 


hases 


ng devoted 


ce 
AQ 


ntirely 


July, 1909 


to applied foundry chemistry. 


the only firm of foundry 


ictly 


is 


significant of 
the 


is 
of foundry practice 


d its establishment 


trend in 
west. 
The Philadelphia Chaplet & Mfg. 
., Philadelphia, has issued an 8-page 
lder giving prices on its lines of 
tented chaplets and anchors. It in- 
ides standard double head chaplets, 
iter back chaplets, single head an- 
anchors, etc. No 
the construction of 


s, upset head 


is used in 


rap 


hese chaplets, and as they are made 


uni- 
are 


their 
heads 


material, 
The 


of new 


insured. 


tirely 
rmity 


is 


ound and perfectly flat and insure a 


iring over the entire surface. They 


in also be easily bent by a blow of 


hammer to any desired shape. 


FOUNDRY LIGHTING AND 
VENTILATION. 


the 
to 
be- 
mat 
There 
instances 
well 
years 
detail was almost 
poor lighting 
controlling 


that of 
construction 


noteworthy 
of 
particular 
has 

of lighting 
still 


f what 


one 
foundry 
attention is now 
reference to the 
ventilation. 


] ich 


and 


in existence ample 
fairly 


few 


were considered 
foundries 
this 


overlooked, 


igned only a 


, in which 
and 
ck of the 
ntilation being considered one of the 
of foundry 


between 


facilities for 


accompaniments 
The 


and 


vitable 
these 
the 
con- 


ctice. contrast 


nditions those secured in 


example of foundry 


the 


t recent 
sash area is ex- 
capable of opera- 
n as for the 
nt from smoke, illustrates accurately 


has 


uction, where 
remely large and is 
f-eeing 


an entirety 


remarkable progress which 


n made by this industry in recent 
Ts. 

[he accompanying illustration, show- 
of the 
1 soft foundries of the 
n Car & Foundry Co., St. 
ws the possibilities of lighting and 
facilities. This 
of 80 vertical 
1 sash 400 feet 
| having a total area of 2,600 square 
The 
rating device is the Pond, manufac- 
ed by the David Lupton’s Sons Co., 


a section sash in wheel 


Amer- 
Louis, 


tilation view is 


an installation piv- 


in one line, long 


t, all operated with one gear. 


Piiladelphia. Two lines of transmis- 
rods are attached to a double 

ies of levers, which keep the verti- 
sash in perfect alignment. Phos- 

r bronze bearings are provided in 
hinged connections and the gears 
machine cut and immersed in oil. 


total friction in the operating de- 


e for one sash is one-fourth revolu- 
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tion of two %-inch bearings. This 
long line of sash is easily operated, 
and the fact that it is controlled by 
one gear renders it easy to close in 
case of storm or exposure to fire. 
Another installation is one in which 
the same operating device with 
one gear is employed on 17 sash in 
four lines with a total area of 
978 square feet. An important 
feature of this system is its principle 
of tension transmission; this admits 
of great flexibility, and the leverage 
is greatest at the peak load, so that 


with the same amount of power applied 
the 


compound levers transmit more 








Brass Foundry Co., Cleveland. 
described in THe Founpry, June, 


turers Equipment Co., 23 to 


son 


etc., 
trating 
equipment. 


machine 
vided with a vibrator. 
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This alloy was 
1909. 

FOUNDRY EQUIPMENT.—The Manufac- 
North Jeffer- 
of two-jaw 


lod 


a/ 


street, Chicago, manufacturer 


chucks, molding machines, core wire extractors, 


locse-leaf illus- 
its of 
wire extractors are de- 


has_ issued 


and 


a catalog 


describing various lines 


The core 


signed for removing core wires from castings, 


The 


hand-ramming 


molding 
pro 


in diameter. 


the 


less 


of 


%4-inch or 


is type, 


MOLDING MACHINES.—The Tabor Mfg. 


Co., Philadelphia, in a 16-page catalog, de- 
scribes its hand or power turn-over, straight 
draft molding machines. These are equipped 


to draw the patterns either by hand or power, 











1 tt ash at yerpendicular and the various operations necessary to make 
le f - s sas are : P C ar. ° . . : 
mre besanec : ve en molds on a 24-inch hinged machine with hand 
It is at this point, where the sash turn-over arrangement and 30-inch hinged 
are in contact with the frames on all machine with power turn-over arrangement, 
sides, that the capacity of an operating are shown in half-tone illustrations. 
device is tested. There is an absence ROLL-UP PROCESS.—The Arcade Mfg. 
of torsion or friction and the arrange- Co., Freeport, Ill., in a 20-page booklet re- 
; 
i: 
a & 
re 
a8 
i g 
SecTION OF SASH IN THE WHEEL FouNDRY OF THE AMERI- 
cAN Car & Founpry Co., St. Louis 
ment is such that the leverage in- produces the article published in the April, 
P 90 iss THE Founpry describi he 
creases and decreases with the load. a ee copra ager etic Re 
I f 1:7 enene use of Buck’s roll-wp device in the foundry 
n oundries or other buildings ¢¢ the Buck’s Stove & Range Co., St. Louis. 
where special ventilation is necessary 
: . : , RAMMIN MOLDIN MACHINES. 
during certain periods, the usual plan JAR ’ . — : - 
‘ | h ¢ The Herman Pneumatic Machine Co., 
is to operate all sash from one end of Zelienople, Pa., in a handsomely illustrated, 
the building, as by this means a ready  oose-leaf catalog, describes its complete line 
exit can be secured for smoke or of pneumatic jarring molding machines, 
gases and a saving in labor for oper- rotary sand sifters, pneumatic equipment for 
2 , , ff d Thi foundries, as well as a ladle carrier which 
‘ or . ,: > “cTe ‘ . . 
eit the oe Face ” bs ected. - a new device for carrying and pouring 
method is admirably suited for brass metal in iron, brass and steel foundries. It 
or alloy foundries, as well as for iron has a capacity of 250 pounds. 
and steel foundries, as in the former see a 
te ee ROCK-OVER JOLT MOLDING MA- 
the difficulty of gases is always @ CHINES.—The Osborn Mfg. Co., Cleveland, 
serious one. The operation of long in a 6-page pamphlet describes its rock-over 
stretches of sash by one gear is possi- Jolt molding machine designed for any floor 
: enti york suitabl 2 jolt machines, 
ble only when the leverage is such as Wor Suitable for ramming on jolt machine 
aie? : | and has a capacity for molds up to 700 
to eliminate torsion and reduce the pounds. This machine was described in THe 
element of friction to a minimum. Founpry, June, 1909. 
— BELT DRESSING.—“The Proper Care of 
3elts” is the title of a 24-page booklet re- 
TRADE PUBLICATIONS. cently issued by the Joseph Dixon Crucible 
HOMOGEN.—The properties of this alloy, Co., Jersey City, N..J. It is divided into 
which is used for removing impurities from three sections, entitled respectively, belts, belt 
metals having a copper base, are briefly out- dressing and hints, kinks and tables. The first 
lined in a 6-page folder issued by the Allyne_ section deals with the running condition of 
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belts, the second takes up treatment with vari- 


ous preparations and the third 


contains some 
general points upon belting and its use. 
RECORDING GAGES.—The May bulletin, 
issued by the Bristol Company, Waterbury, 


Conn., is devoted to recording pressure and 
vacuum gages, as well as_ water leveling 
gages. This number contains much valuable 


information for the user of these devices. 


ELECTRIC HOISTS.—The Shepard (Electric 


Crane & Hoist Co., 50 Church street, New 
York City, in bulletin No. 502, fully de- 
scribes its line of electric cranes and_ sta- 


tionary and portable hoists adaptable to a wide 
range of service. 

GASOLINE LOCOMOTIVES.—The 
waukee Locomotive Mfg. Co., 
bulletin No. 100, illustrates 
line of gasoline locomotives intended for yard 
service. : 

GLUTRIN.—The 
Sable Forks, N. Y 
booklet entitled 
Sand 


Mil- 
Milwaukee, in 


and describes its 


Robeson Process 


Co., Au 
has issued a handsome 
“Some Truths 


Binder.” It 


a 
Concerning an 


Excellent contains a series 


of well written advertisements which have 
appeared from time to time in various trade 
periodicals, setting forth the advantages of 


glutrin for use as a binder in making cores. 


CRUCIBLE MELTING FURNACE.—The 
W. S. Rockwell Co., 50 Church street, New 


York City, has issued a 12-page bulletin de- 
scribing the Rockwell crucible melting fur- 
nace, provided with both single and double 
chamber. 

FOUNDRY EQUIPMENT.—“A Model 
Foundry” is the title of a 32-page booklet 


recently issued by the Whiting Foundry 
Equipment Co., which contains two plans of 
foundries, one of 30 tons capacity and another 
having a daily output of 120 tons. These 
plants are merely illustrative of the general 
scheme that can be followed in their layout 
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and can be modified to meet 
necessary conditions. 
ment both 
booklet also 
trations 
cupola 


any special or 
A complete list of equip- 
plants is also included. The 
descriptions and illus 
of electric traveling cranes, cupolas, 
charging machines, crane ladles, core 
ovens of various types, core benches, foundry 
trucks, tumbling mills, 
furnaces, etc. 


AUTOMATIC 
Chuck Co., 
a folder automatic two-jaw 
chuck. This device can be opened and closed 
instantaneously by a lever arrangeinent extend- 
ing through used on_ hol- 
The feature of this chuck 
is the cushion plunger which is placed on the 
rear end of the With this 
the adjustment is made for castings 
of different sizes and after being set for the 
first machined, the 
cushion plunger will adjust itself automatically 
to all pieces, if the 
than i-16-inch. 

ROCK-OVER, DROP 
CHINES.—Henry E. 
issued a 


for 
contains 


steel converters, air 
CHUCKS.—The Cleveland 
Cleveland, is sending to the trade 
describing its 


the spindle and is 


low spindle lathes. 
operating jaw. 
device 


casting or section to be 


variation is not greater 
MOLDING 
Pridmore, 
booklet the 
rock-over drop molding ma- 
chine, which graphically illustrates in 12 half- 
the operations 
sary for making a complete mold. 
chine was described in THE 
1909. 
CORE 
No. 56, 
Harvey, 


MA- 
Chicago, has 
handsome describing 
power-ramming, 
tone engravings various neces- 
This ma- 
Founpry, May, 
OVEN EQUIPMENT.—In 
the Whiting Foundry 
Ill., describes 


catalog 
Equipment Co., 
its com- 


and _ illustrates 


line of. stationary 


with core oven 


plete core ovens, together 


cars, trucks, etc., coremakers’ 


benches, and many views of large core oven 


installations also given. 


FOUNDRY SUPPLIES.—The 
Foundry Supply Co., 


are 


Central 


Columbus, O., in cata- 


July, 1909 


log 10-A, illustrates and describes a 


tion of its complete line of foundry su; 


and equipment. It includes steel coated taper 
flasks and cast iron jackets, molders’ shove! 
swabs and tools, wire and bristle bru 


mallets, riddles, 


plumbago 


bellows, sprayers, wire wheel 
facings, chaplets, core com 


pounds, crucibles, Acme parting, etc. 


brushes, 


HEATERS, TORCHES AND FOUNDRy 
EQUIPMENT.—Walter Macleod & Co., 


cinnati, in an 8-page, handsomely illustrated 
booklet, describe their line of ladle h rs, 
mold and core dryers, torches for lighting 
cupolas, sand blast equipment, soft 
melting furnaces, water softeners and 
fiers, sand dryers, etc. 

EXHAUST FANS.—The Buffalo Forge C 


Buffalo, has recently issued a catalog describing 
a new design 
In addition it 


exhaust fan of 


the disc type. 
contains illustrations and 
scription of pulley and direct-connected 
together with 


and prices. 


tables giving speeds, capacities 


interest to blacksmiths, carriage and wagon 
manufacturers. The increasing demand for elec 
tric forge blowers resulted in the construction 
of a line of high efficiency blowers by this 


concern, for forge fires, which are fully illus 
trated and described in this publication. 


FLASKS.—Bulletin No. 2, issued by the 
Sterling Wheelbarrow Co., Milwaukee, 1 
tains illustrations, descriptions and prices of 
foundry flasks made of special steel s¢ 
in various sizes and styles. 

INDUSTRIAL RAILWAYS.—The 
Wiener Co., New York City, in bu'leti: 
150, illustrates and describes its li: 
gasoline locomotives intended for h 


industrial cars. Dump cars, portable 


switches, frogs, turn tables, etc., are also s] 


GENERAL INDUSTRIAL NOTES 


The Wind 


Co., has been organized at 


Freeport Mill & Gas Engine 
Freeport, Ill., with 
a capital of $50,000 for the purpose of manu- 
facturing wind mills, gasoline engines and 
Paul F. 
vice president and superintendent of the Stoe- 
ver Engine Works, and O. J. 
the 


ganized the new concern. 


other machinery. Schryer, formerly 
Ziegler, formerly 
Mfg. 


A foundry, machine 


superintendent of Stoever Co., or- 


and pattern shops will be operated. 


The 


is preparing plans 


National Co., 


the 


Wash., 
pat- 


Foundry Tacoma, 


for 


connection 


erection of a 
with its works on 


Wash. 
Decatur, 


tern shop in 


So. Tacoma Tacoma, 

The 
will build an addition to its 
feet, the 


business. 


street, 
Ill., 
100 


demands of its 


Decatur Furnace Co., 
foundry, 80 x 


to meet increased 


The Douglas Foundry & Machine Co., Dou- 


glas, Ga., will erect an addition to 


50 x 100 feet. 


its plant, 


The Minster Machine Co., Minster, O.. will 
add a brick pattern shop and office to its 
plant, 55 x 87 feet. 

The D. J. Murray Mfg. Co., Wausau, Wis., 
is building an extension to its foundry 80 x 
140 feet. 

The Bethlehem Foundry & Machine Co., 
South Bethlehem, Pa., has commenced ex 
tensive improvements which will include an 
addition to the foundry that will double its 
capacity. Additional core wvens will be 
erected and several traveling cranes will be 
installed. 


Sherman ‘& Smith, manufacturers of gasoline 
engines, Stanley, decided to move 
The build- 
ings now under construction include a machine 
200 x 38 feet; carpenter 
shop, 60 x 30 feet; foundry, 
blacksmith 


Iowa, have 


their plant to Independence, Iowa. 
shop, and pattern 
50 x 80 feet and 
feet. The foundry 
operated by Frank Megow 


shop, 26 x 40 


department will be 


and sons, and a general line of gas and 


gasoline engine castings, as well as other gray 


iron castings will be produced. Frank Megow 
would like to receive catalogs and _ other 
information from manufacturers of foundry 


equipment. 


The Zimmerman Steel Co., Lone Tree, Iowa, 
is making extensive improvements to its foun 
dry and steel plant. A new building, 72 x 
115 feet, is being erected and it will be 
equipped with a: 15-ton cupola ‘for gray iron 
castings and another cupola will be installed 
to serve a steel converter which will have an 
output of 20 to 30 toms daily The middle 
bay of the foundry will be 36 x 112 fest 
and will be commanded by a _ 12-ton electt 


traveling crane. The two smaller floors will 
be 17 x 112 feet. A laboratory will also b 
added. 

The Damascus Bronze Co., Pittsburg, manu 
facturers of brass and bronze castings, recently 
awarded a contract for the erection of an ad 
dition to its foundry, 75 x 100 feet The 
plant will be ready for operation about Oct. 
1, and will increase the capacity of the foun 
dry about 50 per cent. 


The North & Judd Mfg. Co., New Bi: 
Conn., manufacturer of harness’ hardy 
will erect an addition to its malleable 


foundry, 25 x 30 
another air 


feet. In 
will be 


this exter 


furnace installed. 


The 
whose 
has 


Pennsylvania Foundry Co., York, | 
recently 
new 


plant was 
purchased a 


by nre 
whicl 


d ‘stroyed 
site upon 

100 
bullding 


will erect a foundry, feet square \ 


pattern and office will also be 
built. 
brass, 


The 
Cochrane, 


shop 
This 


bronze, 


concern makes a_ specialty 


similar casti! 


of John H 


aluminum and 


brass foundry is in charge 


A brass foundry 


erected by 


and_ electroplating 
the H. Smith Ma 
Paterson, N. J. 


will be 


Co., 51 Goodwin street, 
The 


sing, 


Walker 
Mich., 
Michigan 
ized at 


at Cedar 


& Schultz 
has 


Foundry Co., 
been succeeded by 
& Iron Works, 

A foundry 
for 


and 


Brass 
$20,000 


and is < 
will be er 
production of 


street the 


bronze, aluminum gray iron casti! 


The Pullman Co., 


contemplated 


Pullman, Ill., among 


extensions, will erect a 


brass foundry. 

The Braddock Machine & Mfg. Co., Br 
dock, Pa., is adding a steel casting dep 
ment which will be placed in operat 
about Aug. 1. An acid open-hearth fur- 
nace of 20 tons capacity is being installed, 
and an extension to the foundry,’ 50 x 124 
feet, is being erected. 


Another catalog should prove of 





Thar 


Re ares is 
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Ney 











